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17 mg. "ar," 1.2 mg. nicotine av. per cigarette, | 
FTC Report Aug. 71. 


1972 Pinto Wagon, shown at top with Squire option, optional whitewall tires, and luggage rack; shown at bottom, 
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with optional whitewall tires and Base Accent Group. 
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The Pinto Wagon. 


For people whod like an economy car if it 
carried more. Or a wagon if it cost less. 


Is a solid Ford Pinto. 

Under the hood, yov'll find a tough little 
2000сс overhead cam engine as standard 
equipment. 

The body is welded solid. Then electro- 
coated against corrosion, Then painted five 
more times, 

There's rack and pinion steering like on 
some expensive sports cars. 

In normal use, recommended mainte- 
nance is only every six thousand miles or 
every six months. 

So if is economy you're after, you'll 
find plenty in this new Pinto. 


It's a convenient Ford Wagon. 


You can get it as a basic wagon (below), 
or with the Squire option (above). 

Is only 10 inches or so longer than our 
Pinto Sedan: easy to handle and park. But put 
the rear seat down and you get over 60 


cubic feet of cargo space. VW Squareback 
and Vega Kammback both give you about 
50 cubic feet. 

The lift gate swings up out of the way. 
The spare tire has its own well under the floor. 
The rear seat passenger windows flip open for 
ventilation. 

In short, the Pinto Wagon gives you the 
kind of convenience and usefulness you'd 
expect from any Ford Wagon. Only it gives 
it to you in a basic little Pinto size, 


When you get back to basics, 
you get back to Ford. 


This One 
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1. Hot, moist household air 
2. is drawn through a filter 
3. by means of a fan blower 
4. located in your furnace. 
5. It then passes through a 
cooling coil that absorbs 
the heat. 
6. This absorbed heat is 
then passed on by 
refrigerant tubes to an 
outdoor condensing unit 
7. where the heat is blown 
upward by a fan which 
discharges it into the 
outside air. 
8. At the same time the 
heat is being removed 
from the house, the cooling 
coil removes excessive 
moisture and drains 
it away. | 
9. Clean, cool, dehumidified W 
air is then circulated Se 
through the ductwork into [| — 
every room of your home. 

A thermostat, located in 
the living area, lets you 
select the temperature 
level you want. 
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(2) ELECTRONIC AIR 


CLEANER 


Central air conditioning is one of the best 
investments you can make for your family. In terms of 
comfort, well-being, and good living. 

Properly applied and installed, a central air 
conditioning system will give you cool air distributed 
evenly throughout your entire home. With proper care, 
it will give you years of reliable service and comfort. It 
could increase the value and salability of your home. 


The cost could be much lower than you might think. 


Once you understand 
central air conditioning works, 
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CONDITIONED AIR 
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FURNACE 


Particularly if you have a forced warm-air furnace to 
begin with. Because, for both heating and cooling, a fan 
and ductwork are required. 

So if your house has an adequate forced warm-air 
furnace and ductwork, youre halt oy there. 

The purpose of these pages on central air 
conditioning is to help you make a wise investment. 

We believe a careful reading will reward you well 
for years to come. 


GE builds quality into 
its components. 
From the preceding page, you know basically how 
central air conditioning works. Now if you'll consider our 


. equipment, you'll learn about some of the quality we 
build in. 


Тһе GE Climatuff™compressor has 
a remarkable record of reliability. 


Every GE condensing unit has a GE Climatuff 
compressor, the heart of the 
whole system. This 
compressor has aremarkable 
record of reliability in over 
500,000 installations. What 
makes it so good? It's 
designed for the job and 
manufactured with careful 
attention to quality. It has 
design features like a quick- 
acting thermal overload 
control to prevent motor 
burnout; a centrifugal oil 
pump for complete lubri- 
cation of all moving parts; 
internal spring mounts to cut 
vibration; and unique, super-strong motor insulation 
that resists refrigerant contamination and helps to 
withstand unusual voltage surges. All together, these 
features make a compressor that's the envy of the 
industry. 


GE's efficient Spine Fin "coils 
- prevent leaks. 
me Only GE central 

air conditioning 

units have Spine 

Fin condenser 

coils. The big 

advantage is that 

Spine Fin coils 

are permanently 

| bonded to 
собна copper or aluminum tubing. This eliminates 
over 90% of the brazed joints, the spots where leaks can 
occur to cause failures. On an equal weight basis, theyre 
almost twice as effective as conventional plate fin coils. 

That's why GE needs only half the weight for heat 

transfer surfaces as competitive units. 


Now for the condensing units. 

The Executive model can give you operating costs up to 
15% lower than other compressor models of the same 
capacity. This is our top-of-the-line model, with an 
automatic iig ioe fan so that it loafs along quietly on 
moderate days, has plenty of reserve power to shift 
automatically into high air-flow on a scorcher to keep 
you cool and comfortable. 

The Executive comes to you with a five-year 
Protection Plan at no extra cost. During the first year, 
under normal usage, there is no charge for parts or labor 


GENERAL @® ELECTRIC 


you ll understand why 
General Electrics works so well. 


(except for filters, exterior panels or grilles). During the 
last four years, a labor charge only for replacement or 
а of covered parts. Parts and labor for repair to the 

mpressor or leaks in the sealed system are covered 
ТЫР the entire five-year period. 

We also have a Deluxe model that offers you 
matched component reliability. It features a classic 
appearance and a manually operated two-speed fan. 

Our Deluxe model carries a one-year parts only 
warranty plus an additional four-year parts only 
warranty for the motor compressor. (Labor, diagnostic 
calls and local delivery of parts not included.) 

Top air discharge 15 better. It means that hot air is 
directed upward; not sideways at the bushes. The noise 
is directed upward 
and not toward 
your neighbor's 
house. GE top 
discharge brings in 
air from four sides 
at low velocity 
which helps to 
prevent clogging 
of condenser 
surfaces with 
leaves, grass 
clippings, etc. 

GE's National Service Contract. 


We make available a National Service Contract directly 
to the purchaser of a Deluxe unit at an attractive low 
price ($109.00 plus local or state taxes on a 36,000 
BTU/H cooling system). It covers service, both parts 
and labor, required as a result of normal usage from the 
second through fifth year from date the equipment is 
installed. Service is performed by an authorized GE 
Central Air Conditioning servicer of your choice. (Be 
sure to read the contract for details of coverage and 
exceptions, such as normal maintenance and filter 
replacements.) 


Now are you ready for total cooling comfort? 


Your GE Central Air Conditioning dealer will determine 

the cooling comfort system that’s right for your home 

and pocketbook. He's well qualified to figure your 

requirements, to install properly and to provide 
complete service. 

You'll find your dealer' name in the Yellow Pages 
under " Air Conditioning Equipment and Systems? And 
if you'd like more information, please clip out the coupon 
and send it to us. 
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General Electric Company 
Appliance Park, AP4-206A 
Louisville, Kentucky 40225 


Please send me more information on central air conditioning 
and the GE cooling products. 
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Speed tube work 
with these time-saving 


RIDGID Tools! 


RIDGID Tubing Cutters 
Give You 3 Tools in 1 


Three Sizes For V&" 
through 278” Tube. 


Here are the toughest, smoothest А 
tube cutters available. Г 
They quickly and cleanly cut all 
copper, brass and aluminum із 
tube; also thin-wall conduit. a 
But that’s not all, it's also г" 

a reamer. The sharp blade 
folds into the frame where 
it’s out of the way, but 
always handy. And it's a 
gas cylinder key too. 

The key is cut right into 
the reamer blade so it can't 
get lost. 


RIDGID Lever-Type Tube Benders 
Give Fast, Accurate 
Bends (+142”) | 


| Six Sizes For 34s". 
through ¥2" О.р 


These versatile benders are extremely easy 
to use on all soft or hard copper, brass, alu- 
minum, steel or stainless steel tube. Wear- 
ing surfaces are hardened for lasting accur- 
acy, long service. Cam-shaped latch with 
large thumb boss assures easy latching and 
unlatching. Top of form handle is grooved 
for positive tube alignment. Gain marks on 
form handle speed accurate tube measure- 
ment... no wasted material. 


RIDGID Flaring Tools 


Combine Large Flare Accuracy 
With Minimum Effort 


Six Models For 14" 
through 1" O.D. 
Choice of 45° 

or 37° Flares, 


№, 


Precision-ground, hardened steel flaring 
cone is eccentrically mounted to produce a 
smooth, rolling action for even flares every 
time. Index pin on yoke centers cone over 
desired tube holder size. When cone "seats", 
drive changes to burnishing action. Spring 
mounted stop pin eliminates accidental 
separation of yoke from flaring bars. 

Buy these RIDGID tools at your Dealer's, 
For free literature, write The Ridge Tool Co., 
Dept. KS, 400 Clark St., Elyria, Ohio 44035. 
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If you are planning to move, 
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Locks out 
weather 
and wear 


; vm TONE 


COLOR STAN | 


Tru-Test Supreme Vitatone Stain flows on like paint — fast, 
smooth, easy. Yet penetrates deep for long-lasting, weather- 
| resistant protection. Excellent hiding power; covers bare 


wood surfaces and most colors in just one coat. Makes | he [Б t-B ster 
shingles, shakes and siding come alive with rich, natural us М | 


— лылы P 


SIDER. WOR EOD алй Spat 7 BO уан Work ишн A coat you can trust against ruinous rust 
easier, less messy. Choose from ^ An* | | 
a wide array of colors, Gallon, 6 49 


Gives powerful pro- 
tection, a "like-new" 
look to tools, toys, 


Paint like a pro —latex-easy with no ironwork, lawn furni- 
drip, drag or brushmarks; fast-dry, ture, anything metal 
soap-and-water cleanup. And the —1п one easy-on coat. 
beauty lasts— weathers the harshest Excellent adhesion on 
elements without blistering, peeling, € surfaces. Мо L LUCI 
staining, mildewing. Select any of 24 inning or mixing. Е — 
| | Jamestown Collection colors -— rich, | 17 colors. Quart . 2,69 ML pet Ж 
HOUSE PAINT | charming, authentic—for a distinc- СаПоп..........7.49 


tive touch to апу 8 085: 16-oz. spray can. .1.79 
home. Gallon, | 


HPX-12 Pittstown Avocado 


| Es LI і iia tse Miter ісігі 


*Custom colors slightly higher. 


You'll Il paint your best with 
the best in paints from..... | 


Don't forget... it's Spring Value Days at True Value Dealers. | | 
| See pages 184-185 of this issue for money- saving specials. HARDWARE STORES 


| Tis: Test Paints sold only by True Value Hardware Dealers who own their own paint] veuow Ld 
factory. For one near you look under "Paint" in the classified phone directory. 
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Easy. Just grab a 

tube of DAP 

Kwik-Seal® Tub & 

Tile Caulk. 

Squeeze a neat, 

white, watertight | TUB & TILE 
bead around CAULK 
tubs, sinks, show- 

ers. Stays flexible. 

Resists mildew. 

Money-back 

quarantee. 

America's fa- 

vorite. 


the 
wood 
fixer 


Duratite® Wood Dough by 
DAP, Fills cracks and holes 
in wood surfaces. Fills screw 
holes to reset hinges and 
hardware. Virtually shrink- 
proof even in large fills. 
Sands smooth. 

Natural 


and Coe 


8 wood | 
colors; DURATITE 


ОАР 


ПАР Inc., Dayton, Ohio 45401 


Subsidiary of бонда. In. 
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THe WhalsNew macazine™ 


Founded in 1872/Vol. 200, No. 5 


A — Environment: The Life-or-Death Challenge 


jy Barry Commoner ace 100 
hat's really behind the ecology crisis? 15 it population, or affluence . . . or 


technologies that trample on the delicate biological balance? 


GM Rotary Engine for the '74 Vega pace 108 


Fantastic change in Detroit's engineering puts a Wankel at your doorstep. 


My "ed Dome: Designed for You to Live in 


R. Buckminster Fuller pace 128 


A brand-new dome home designed for PS readers by the geodesic's inventor. 


100 Years of Popular Science pace 132 


six-page preview ofa fascinating book to be published this fall: a panor- 


ama of inventions and discoveries from the pages of PS 1872-1972. 


SE 100TH ANNIVERSARY ISSUE 


NNhedANew... 


PS LOOKS AT THE 7 GREAT 
TECHNOLOGICAL CHALLENGES 
OF THE FUTURE 


Can We Harness Nuclear Fusion 
in the '70s? By Edward Teller | 


The Transportation Muddle— 
There Must Be a Better Wa . 91 


A Healthy Environment: The Life- 
з good Challenge to Technology 
‚1 


Commoner 


Communications Will Soon Change 
the Way You Live, Work, and Play 

By Peter C. Goldmark . ....104 
How | Discovered Gravitational 
Waves By Joseph Weber...............106 


Tomorrow's Housing Is on the Way 111 
Can the National Parks Meet Your 
Changing Needs? 

George B. Hartzog Jr. . 


soy 14 


SCIENCE AND INVENTIONS 


Three Great iventions That Are 
Changing Our World: 


Transistor By William Shockley 97 
Maser / Laser d Charles Townes. 98 
T 


New Jensen-Healey 4 E 
Low-Cost Microfilm Readers ........121 
What's New in Boatin 
What's New in Tools ....................]24 
What's New in Electronics .. 125 
What's New for Your Car ..............126 
What's New in Home Improvement 127 


COVER PAINTING BY RAY PIOCH 


1872-1972 CENTURY OF WONDERS 


CARS AND DRIVING 
Norbye/Dunne Report: 

A Look at the Car of the Fut 
GM Rotary Engine for the '74 Vega 10 


Safe or Unsafe? The Truth About 
Car Seats for Kids ........................ 13 


Emission Controls Making 1 Your 
Engine Balky? ues eei 


SPACE AND AVIATION 

Questol: A New Kind of Jet for 

SPO Оре: талында 

apace Shuttles Get the Green 
ight Ву Wernher von Braun........ 

татат RECREATION / BOATING 


New Ranges, Heaters, Lanterns ... 
Go-Anywhere Bultaco .................... 3 
Supersafe Ganiefishier—Unsinkable 49 
Magic Name іп .22-Version Rifle .... 62 
HOME AND SHOP 

A "Wrought Iron" Bender for $8 .. 48 
Stepped Bit Drills 'Em All ............ 55 
Your Most Valuable Power Tool......147 
Crossmatch: Thinking-Man's Game 15C 
Jungle Cylinder for Backyard Fun 158 
TWO UNIQUE 

BUILD-IT-C YOURSELF HOUSES 


My Hexa-Pent Dome: Designed to 
Live In By R. Buckminster Fuller 128 
Introducing the Popular Science 


EVERY MONTH 


PS Readers Talk Back .................. 1C 
New Ideas from the Inventors ........ 22 


Look and Listen г.д 64 
Science Newsfront ............... йй ЖБ 
Dstroit Report .................... PESE , Jt 
PS: What's News .......... — 87 
Shop Та...» — 16 


Taking Care of Your c RR 1 


GLAS-GUARD, the double fiberglass 
belted tire specially made for campers... 


It could save your vacation 


Bruise and cut-resistant 


rubber in sidewalls Don’t let tire trouble spoil your 
vacation. 
Thick, long-wearing Now there's a tire built to carry 
тайы your loaded Camper over the 


long highway miles...the rough 
Two shock absorbing country roads. "UR 
fiberglass belts GLAS-GUARD has a combination of 
features no other Goodyear tire has 
> TP " ever had before, for long mileage, 
Exclusive ''layered bili d st h 
construction keeps each stability and strengt т 
belt sandwiched Ask your Goodyear Dealer or 
атамын ы ee Goodyear Service Store for GLAS-GUARD, 
сна, theroad the tire that can take care of itself. 
And „© 


Four rugged nylon piies 


GOODY YEAR 


...Dig on the road 


m 
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Hidden in this picture, is the secret 


As you can see, we build our pickups Since the Loadstar can haul up to © 
along the same lines as our LOADSTAR® trucks. 65,000 pounds, using one of its engines in one of 
That fact brings to light several other our pickups is hardly using it at all. 
hidden facts: they share the same engineering. The We can't fit other Loadstar parts into 
same careful assembly. our pickups. But we put in a lot of Loadstar ideas. 
And most importantly, the same engines. Like building our pickups with 
Order our pickup's optional 345 electrical systems, cooling systems, transmissions 
or 392 V-8, and get our Loadstar's optional 345 and suspensions specifically designed for 
or 392 V-8. truck use. 


of our pickup’s durability. 


Like offering options that include air 
conditioning, power steering, power brakes, AM-FM 
and luxurious interiors specifically designed for 
passenger comfort. 

Like keeping the ride smooth. And 
the handling easy. 

We'll give you everything 
everyone else promises you in their 
advertising line. 


Plus the one thing we deliver on our 
assembly line. Durability. 

INTERNATIONAL" pickup. The truck- 
built pickup. It's at your International dealer's now. 

International Harvester Company, 


401 North Michigan Avenue, Chicago, Illinois 60611. 


* F1 International Pickup 


Free. 1972 
New York State 
Travel Guide. 


96 pages. More than 
200 color photographs. 
More than 900 resorts 


and attractions. 

Here's practically all you need to 
know about vacationing in New 
York State. This comprehensive 
guide tells you where to go, how 
to get there, time schedules and 
admission prices (if any). All you 
have to do is send in this coupon. 


pee 


New York State 


Department of Commerce 
Vacationlands Distribution Center 
P.O. Box 490-624 

Latham, New York 12110 


Name 
Address 
City 
State 


Zip 1 
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PS Readers Talk Back 


Where you voice your 
views... and the editors 
do the listening 


TV antennas: do it yourself? 
Your article on “The 
New TV Antenna Sys- 
tems—Which One Is For 
You?" [Mar.] was great, 
but they're all too expen- 2 
sive. How about design- 
ing one that we can make 
ourselves, using ordinary 
hand tools and aluminum and plastic 
do-it-vourself stock available in hard- 
ware or hobby stores? I'm sure we can 
hold the required tolerances, and an- 
odic treatment is available in most plat- 

ing shops for a small fee. 
E. A. COLEMAN. Sepulveda, Calif. 


Too many seemingly minor [actors 
can seriously affect the perjormance of 
a high-gain antenna. and the editors 
jeel that without proper test facilities 
loo тапу readers would be disappointed 
іп their results. 


Those scientific kites 
I was pleased to read “Kites Go Sci- 
entific’ [Mar.]. We've been interested 
in flexible wings at NASA Langley Re- 
search Center for over 10 years. Our 
work, which was based on early flexible- 
kite testing by Francis Rogallo, pro- 
gressed from small wind-tunnel models 
to both manned und unmanned vehicles 
and—for spacecraft recovery—to payload 
weights up to 6,000 pounds, deployed at 
altitude and speed conditions applicable 
to the deplovment of the Apollo recov- 
ery system. 
W. C. SLEEMAN JR., NASA-Langley 
Vehicle Concepts Sect., Hampton, Va. 


Starting one-lungers 


In “Good tricks you may want to re- 
member" [Shop Talk, Mar.]. Al Lind- 
sley's trick. for starting stubborn one- 
lungers doesn't sound right. He men- 
tions heating the spark plug with a 
torch and, for really hard-to-start cases, 
a squirt of ether. This seems dangerous 
io me since ether has such a low igni- 
tion point. 

MAHLON В. ROBERTSON. Tulsa. Okla. 


Ether doesn't vaporize so readily 
when sprayed onto stone-cold metal. 
Even if the szark plug were really hot 
enough to fire ether, the mos! that 


would happen would be a brief “ploc 
of blue flame. It would be so fast, у 
wouldn't feel it. 


A proud domer 
I enjoved "The Great Dome Boom 
On" [Feb.]. However, you mentior 
that I hired a contractor to erect 1 
39-foot geodome. Not so. I contract 
to have the foundation and slab рош 
and the plumbing and electricity 
stalled. But as for the dome itself, ev« 
oddball angle inside and out is the pr 
uct of my own work and the work 
brothers and friends. I offer this cor 
tion because the accomplishment i 
source of personal pride: "I built 1 
own house." 
Dick YorK, Ringwood, 


Reports on Norbye/Dunne 
Your Norbye/Dunne Report, 
Vega and Pinto: 10,000 Miles Lat 
[Jan.]. was one of the worst stories 
ever read. Do Norbye and Dunne 
Pintos? They had nothing nice to 
about the Vega even though it is a 
superior car to the Pinto. They m 
have mixed the two cars up in the 
celeration tests because the Vega 
take on the Pinto with two wheels 
hind its back. I hope in the future t 
will regain their senses. 
PauL SCHULZ, Seaford, N 


Neither Norbve nor Dunne ow 
Pinto. 


... Î just wrote a letter to a fam 
automotive magazine condemning th 
for their irresponsible pickup-tru 
tests. Imagine! They included a Chi 
rolet and GMC in the test but saw fit 
exclude the Ford. Га like to comme 
vou for your outstanding all-inclus 
Norbye/Dunne reports. Keep up 1 
good work. 

KENNETH DILLON, Woodbridge, 7 


"Man-powered" ruling 

Paul Wahl's “Man-Powered Pla 
Get a New Lift" [Mar.] is confusing 
regard to the rules for Kremer's pr 
money. The stipulation “under hum 
muscle power alone" means flapp: 
your arms in the air! So if you can 1 
gears and a prop, why not incorpor: 
a clutched or coaster gearing in] 
through a sophisticated vacuum-cha 
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Allstate. The young mans life insurance. 


A big insurance package for the money. And there's no 
red tape— not even an appointment is necessary. Here's how 
low our 10-year term insurance 15: 


Allstate Life Insurance Company 


EA 


= - 


lf you're 25 and Here's how much you get. 
you pay this much (Even more if you're 
each month: younger.) 
$6.10 $10,000 | 
$8.40 $15,000 | | 
$10.70 $20,000 


You're in good hands. 


Michelin 
апа 
Uniroyal. 


Respectively, the 2 tire companies in the world 
with the most experience in making 


steel-Deited 
radials. 


ғ Uniroyal, Inc. 


A superior type of tire, 
but more difficult to make. 


The steel-belted radial is rapidly becoming 
recognized in the United States as the king of 
tires. 

Not only does it have the superior perform- 
ance characteristics of a radial tire, but it also 
offers substantially greater protection against 
disabling cuts and punctures than fabric-belted 
tires, because the belts under the tread are 
made of steel wire. 

Other companies are beginning to produce 
this advanced type of tire. But bear in mind 
that the steel-belted radial is a more difficult 
tire to make because steel is a more difficult 
material to work with than fabric. 

Uniroyal has made more than 20 million 
steel-belted radials in Europe over the past 12 
years, and knows how to make them properly. 

In fact, the only tire company in the world that 
has more experience than Uniroyal in making 
steel-belted radials is our competitor Michelin. 


A leading German motor magazine, Auto Zeitung, 
tested 13 radial tires well-known in Europe. 
These 3 received the highest ratings: 


UNIROYAL MICHELIN PIRELLI 
| ЕХ CF 67 
(Fabric) 


(Steel) (Steel) 


o 


(PERCENTAGE OF MAXIMUM | 
POINTS ATTAINABLE) ` | 


oT 49 
| (81) (70) 
Economy and 
Comfort: 
Wear | 
(normal driving) 


(fast driving) 
Rolling Resistance 
Пом speeds) — _ 
Rolling Resistance 
(high speeds) 
| Availability | 
7 
POINTS 


(PERCENTAGE OF MAXIMUM E 
| POINTS ATTAINABLE) | (24 | (81) 


END RESULT 
RANKING 


c 
NH 
сл 
--1 


4th, Conti TS 771, steel 
(158). 

5th, Kleber V 10, fabric 
(147). 

6th, Conti TT 714, fabric 
(137). 

6th, Fulda P 25 Rib, fab- 
ric (137). 

8th, Dunlop Sp 57 F, 
fabric (136). 


The other radial tires tested, their end result and overall 
ranking, are as follows: 


9th, Phoenix P 110 Ti 
fabric (132). 

10th, Bridgestone RD 
11, fabric (131). 

10th, Metzeler Monza, 
steel (131). 

12th, Metzeler Monza, 
fabric (130). 

13th, Goodyear G 800 
Rib, fabric (128). 


Uniroyal steel-belted radials 
are now available in the United States. 

We are pleased to be г ddl 
able to tell you that the | 
Uniroyal 180 steel-belted 
radial— which won first 
place overall in the Auto 
Zeitung test—is now 
avallable in this country 
in sizes to fit most of the 
popular imported cars. 

In addition, Uniroyal is 
now making asteel-belted 
radial especially designed | 
for American cars, called 7 ` 
the Uniroyal Zeta 40M. " 

This tire is being produced in the United States. 
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When you go to buy a steel-belted radial, 
don't let them sell you just a radial tire or a 
steel-belted tire. It's not the same thing. 


Here is how to tell what you're getting. If the 
dealer tells you it’s a “radial tire", you can be 
pretty sure it's a fabric-belted radial. If he tells 
you it's a "steel tire," the chances are it's a 
steel-belted bias construction. (That is, a con- 
ventional tire, without the performance advan- 
tages of a radial.) If it's a steel-belted radial, 
you can bet your boots he's going to let you 
know it! 

Would you like to know the name of a dealer 
in your locality where you can get Uniroyal 
steel-belted radials? Telephone 800-243-6000 
anytime, free of charge. In Connecticut, call 
1-800-882-6500. 

Would you like to get a complete and un- 
abridged English translation of the Auto Zeit- 
ung test report, along with three test reports 
on radial tires that appeared in “Auto Motor 
und Sport" Magazine of Germany during '69, 
"I0 and ’71? Send 25c to Dept. GP2, Uniroyal, 

— Middlebury, Conn. 
06749. When you're 
finished reading 
this series of reports 
you'll know what 
to look for in radial 
tires. 
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| ENGINE 
BRITE! 
grease is 
turned into 
J а ѕоару 
же substance 
that 15 easily 
hoseé-rinsed 
away 
Removes 
fire hazard! 
Restores 
cooling 
efficiency' 


DEGREASER | син) 
GUNK G-P 
(liquid) 
cleans power 
mowers, 
garage floors, 


In squirt cans machinery. 


or spray cans. 


] carburetor 
and small 


|} for home 
=" workshop. 


GUNK- LABORATORIES. 5829 W 66th, Chicago, Wh 606358 
GUNK CHICAGO СО, RADIATOR SPECIALTY CD. 
River Forest, Il Chariotte; N- C. 


LOOSENS А MA RUSTED NUTS, 
ГЕ PARTS in Seconds 


ШІНШІ 
WRENCH 
is the 
super 

" penetrating 
rust solvent 
that loosens 
rusted nuts 
bolts and 
parts in 
seconds 
safe on all 
metals 
even your 
watch! 


TRANSEAL 
T ә.» 

stops 
leaks in 
automatic 
trans- 
missions. 


in spray cans 
or squirt cans. 


" 
| TRANS 7 — LAN.LIN 
x Ё P 
| MEDIC Quickly 4 ж 
| Stops removes 
transmission grease, [Ж 

| troubles, grime, 
| der Eliminates paint, 
| n slippage, stains. 

| down- 


shifting. 
RADIATOR SPECIALTY COMPANY 


Charlotte. North Carolina 28201 
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PS Readers Talk Back 


|Continued| 


bered flywheel? (That's from a previous 
PS article.) The inertia gain from this 
system would certainly put the Kremer 
dough within reach. 

RICHARD JOHNSON, Cleveland, Ohio 


The Kremer competition regulations 
slate: "No devices for storing energy 
either for takeoff or for use in flight 
shall be permitted." This has been in- 
terpreted as ruling out the use of a flv- 
wheel. Of course, if vou could make a 
flywheel light enough. tt could be used 
for sporting purposes. 


Small-car trailer tip 

I wish to make an addition to your 
article "PS Tests Five Camping Trailers 
for Your Small Car.” A few years ago 
my small car (only 110 hp) would not 
pull my family of six and a 1,200-pound 
trailer over the Rocky Mountains. With 
a long gradual climb we once cleared 
7.800 feet. but only at 18 mph. The 
lesson to be learned is stated well in the 
1972 Chevrolet Trailer Guide: “When 
trailering in mountaiiis or at high eleva- 
tions, the increase in altitude decreases 
the performance of an engine. An en- 
gine will lose four percent of its sea- 
level performance for every 1,000 feet 
of altitude." Therefore, an engine op- 
erating at 10,000 feet of altitude will 
lose approximately 40 percent of its sea- 
level performance. 
FRANK KELLER, Huntingdon Vallev, Pa. 


. . . Thanks for your test report on 
small-car camping trailers. It’s time 
someone knowledgeable presented sev- 
eral camping trailers suited to small-car 
towing. 

Another safety comment should be 
mentioned. Because these cars and 
trailers are lightweight, anyone plan- 
ning regular use of these rigs should 
have the car equipped with standard 
transmission. Stopping distances are 
greatly reduced, as is brake fading. 
when you've got the engine working 
along with the brakes for fast straight- 
line stops. 

Enclosed is a photo of my Master- 
craft Campact (not Compact). hitched 


to my '67 VW Bug. This combined rig 
logged better than 2,500 miles last year 
in all kinds of weather, and handles 
beautifully. 

JOHN W. LAROCHE, Darien, Conn. 


Wankel or turbine? 

With each passing month it becomes 
more clear that the gas turbine is best 
for our cars. It has already been de- 
veloped so it can be used practically 
[^We Drive the New Williams Turbine- 
Engine Clean-Air Car," Nov. 71]. Yet 


GM continues to spend millions (an 
waste time) developing a Wankel, whic 
apparently is only an interim betwee 
the reciprocating piston engine and th 
turbine. Why not concentrate on th 
gas turbine and bring it out five year 
sooner? I have a strong suspicion tha 
if prospective car buyers said en mass 
that they'd wait for the turbine befor 
buying a new car, GM would get bus 
and bring out a turbine. 1 
vear they couldn't meet the deadlin 
with a protective bumper but they're 
here. Tm а holdout. I'm going to driv 
my present car until they bring out th 
turbine. 

CARL GREIM, Defiance, Ohi 


Sailcar confusion 


In my story "Speedy Sailcars Tak 
Off in the West" [Mar.]. the sketc 
shows the deck with a one-piece sid 
rail butted against the edge of the deck, 
flush at the top. This would be a toug 
joint to make sturdy. Instead, butt the| 
top edge of the rail against the bottom| 
side of the deck, flush at the outside. If| 
vou screw the deck to the rails in addi-| 
tion to gluing, you'll get a stronger joint 

Also, instead of a one-piece S-curv 
bend, the rail should be shown spliced 
in the middle with a front and rear rai 
piece on both sides. 

PETER STEVENSON, Del Mar. Calif. 


DECK 


SIDE RAIL SPLICE 


The sketch above shows the correct 
assembly. Large-scale plans of the Sail- 
car are available for $3.95. Write to 
Popular Science Plans Division. 355 
Lexington Ave., New York, N.Y. 10017, 
and ask for plan no. 5534. 


Flying time for student pilots 
Re Stephen Crouch's letter—“F lying 
for the birds?"—in PS Readers Talk Back 
[Mar.]: Regarding the time involved 
to obtain a license, Cessna Pilot Cen- 
ters are extremely competitive. Our 
national surveys indicate that the aver- 
age time for successful completion of 
the license requirements has been 40.3 
flying hours. Statistics of other flight- 
training schools throughout the U.S. 
have placed the average between 55 and 
65 hours. In addition, Cessna Pilot Cen- 
ters have practically eliminated the stu- 
dent-dropout rate because of inability 
to pass the FAA written. A high per- 
centage of students using our system 

score in the high 80s and 90s. 
FRANK MITCHELL 
Manager, Aviation Education 
Cessna Aircraft Co., Wichita, Kans. 


Want to get something off your chest? 
Write "Readers Talk Back," 
Popular Science, 355 Lexington Ave., 
New York, N.Y. 10017. 


«sso. Remington, Reports | 


Your аттан doesnt have to 
el like this at the end of a long day. 


If you've ever spent a long day walking up and 
down rugged hills or working endless cornfields on a 
day's hunt, you know how heavy a gun can get. You 
know, too, how hard it can be to swing smooth when 
your gun feels like a crowbar and your arms like lead. 
And if you know all that, then you know why we 
came up with our new 20 gauge 870 lightweight 
pump action shotguns. And if you think a lightweight 
gun can't give you smooth and steady performance, 
you're in for a surprise. 

The first surprise of the new 870 is its construction. 
It has a specially designed solid steel receiver and a 
mahogany fore-end and stock with recoil pad. Yet it 
is so light weight that with a 26 plain barrel, it 
weighs only 534 pounds. An easy-handling partner 
for easy all day hunting. 

The 870 “Wingmaster” is easy on you in other 
ways, too. The double action bars (they' re | the two 
rails, опе on each side of the fore-end) @ 
let you pump the 870 smoothly, shot 
after shot, without twisting or bind- 
ing. That's double insurance that the 
870 will feed and eject properly under 
all shooting conditions. 

And with any ammunition. The 
lightweight Model 870 will shoot all 
20 gauge 234" standard velocity, 
"Express" and 234° magnum shells 
without any adjustments. The light- 
weight magnum Model 870 has a 3-inch chamber 
which allows the use of any 20 gauge ammunition— 
interchangeably. So you can use 3" and 234” mag- 
пит, plus all other high and low base 234” shotgun 
shells. So you have greater flexibility and, if you 


| ! Remington: 


Remington PETERS 
deserve great ammunition. We make both. 


Д ""Peters'' апа “Wingmaster’* are trademarks registered in the United States Patent Office. 
*Price shown is suggested minimum price, subject to change without notice. 


Great guns 


Fè 
Remington’, 


Introducing the Model 870, 
20 gauge " Wingmaster" Lightweight. | 


i 
1 
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need it, much greater power with the use of the 3” 
magnum shotgun shell. In fact, the 20 gauge 3” 
magnum packs the punch of a standard 12 gauge 
field load—144 ounces of shot pushed by 314 
equivalent drams of powder. But no matter what 
load you use, make sure it's Remington or Peters. 
They're designed to work with your gun for top 
performance. 

Light weight and power when you need it— 
that makes the 870 "Wingmaster'' quite a gun. 
And it's quite good looking, too. White line 
spacers at the butt plate and pistol grip accent 
the long-lasting luster of wood and metal. The 
finish on the wood—Du Pont's RK-W-is similar 
to that used on bowling pins. It's tough, hard 
and scratch-resistant—and will hold up through 
years of rough outdoor use. 

On the metal, we use a process called “vibra- 
honing"—which gives a mirror-like finish to 
all the metal parts—both inside and out. This 
allows the inside parts to glide smooth and 
easy, and the blueing to bond with a deep, 
rich luster. 

So whether our new 870 "Wingmaster" Light- 
weight is for your long day in the field, for 
a certain lady or for a youngster's first gun, 
it's the perfect lightweight. Take a look at 
it today. 

Remington Reports are based on facts docu- 
mented by the people who design and make our 
products. For a copy of our latest catalog—send a 
postcard to: Remington Arms Company, Incor- 
porated, Department 461, Bridgeport, Connecticut 
06602. 


Model 870 .. 

20 ga. Lightweight, m... 

Vent. Rib Barrel, Сэ, 
$164.95" 
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Camping’s easier 
for 72 with 


Hot New 
Ranges, 
Heaters, and 
Lanterns 


Safer and handier to use, the 
new camping hardware adds 
indoor comfort to outdoor living 


By HERBERT SHULDINER and A. J. HAND 


©) m who go shopping for 
camping lanterns, stoves, and heaters 
іп ’72 will find this the year of the Big 
Switch: new switch-on, switch-off con- 
venience; an automatic safety turnoff 
switch for heaters; and a continuing 
switch away from gasoline to LPG or 
electricity. 

Convenience and safety are the fac- 


Lighting up the outdoors is easier with lanterns like these. Four hanging units are 
Winchester Trailblazer Matchless double-mantle, Zebco Traveler 1500, Gaz 200, 
Trailblazer one-mantle. Others: Burgess Safari Lite, Coleman Charger 3000, Ash- 
flash Discoverer V, Primus, Gaz L220, Ashflash shaded lantern, Thermos Patio Lite. 


tors behind the model changes. To- Two of the more significant changes 
day's campers prefer the easy, no-flare for 72 are by Coleman: a new Charger 
starting, and the odorlessness of LPG 3000 fluorescent lantern with a re- 
and battery power. Continued 
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New adjustable LPG lantern from Coleman can be turned down to Zebco's Traveler 2600 stove folds up into compact package when 
a dim night light, or up full-blast to light a giant tent. Coleman not in use. Its burners have an 11,000-Btu heating capacity that can 
also has a one-mantle version with adjustable intensity. cook up a mess of food for the hungriest outdoorsman. 
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Don't be ashamed to admit you're a 
little power-mad. After a long day's 
fishing, do you long for a little heat in 
your chilly camper? Would you love to 
watch a little TV out in the boondocks? 
Could you use your power tools more 
often, if you could plug them in out- 
doors? Would better lighting help the 
building project you work on at night? 


McCulloch plugs you in where 
there's no plug. McCulloch builds 
super lite generators for people who 
need their power portable. They're light 
enough and small enough to easily fit 
in the back of your car. So you can plug 
in the electric drill when you're out on 
the east 4O. Or plug in extra horsepower 
and candlepower for your building 
projects. Or have standby electric pow- 
er if a lightning storm knocks out the 
electricity for awhile. 
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Why McCulloch is better than any- 
body. Not all current is current. Old- 
fashioned conventional generators can 
be a pain. They have brushes and slip 
rings that wear out. Electromagnets that 
can overheat. Things that can make 
them arc or spark or short out. 
McCulloch is more than current. It's a 
little science-fiction-y! It has a truly 
unique design — with only one moving 
part. Virtually nothing to wear out. 
McCulloch gives you the most reliable 
portable power you can buy. 


Satisfy your longing for power three 
ways. McCulloch comes in three sizes. 
All super lightweight. And all with 
McCulloch's famous Double Warranty: 
a One-Year Engine Warranty: and a 
One-Year Generator Warranty. 


McCULLOCH 


McCulloch Corporation. Los Angeles, Calif 90045 
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McCulloch portable generators satisfy 
your secret longing for power. 


For your nearest McCulloch Gener- 
ator Dealer, see the Yellow Pages 
under “Saws.” 


Mac 1500: 1,500 watt capacity. 
61 Ibs. 115 volts. 60 cycles. Only 
$199.95* 

Mac 2000: the lightest 2,000 
watt generator anywhere. 71 Ibs. 
Four receptacles. 115 volts. 6O 
cycles. Volt-meter to show output. 
Only $289.95* 

Mac 3000. big power for big 
stuff like construction projects, re- 
pair crews. 129 Ibs. Double-throw 
switch for 115 or 230 volts. 6O 
cycles. Fused for overload pro- 


tection. New low price $399.95* 


"Manufacturer's suggested list price. 
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NEW! The shaving holes 
are smoother on the face 


and sharper where the 


The famous ' 
SUNBEAM | 
sideburn 
trimmer. It’s 
barber type 
for trimming 
sideburns and 
mustaches. 


NEW! Shaped and 
padded handle to 
give you depend- 
able shaving 
control. 


Exclusive SUNBEAM 
Shaving System. The holes 
surround the whiskers, 
depress the skin, 
permit the six high 
carbon steel blades to 
cut whiskers at or 
below the skin line. 


ee Lud 


Special slots. They're 
scientifically 
designed to pick up 
long hairs. 


NEW! A motor with 
twice the operating life. 


D е Jr 


di sunbeam Appliance Company, a division of Sunbeam Corporation 


©1972 Sunbeam Corporation, Chicago, Illinois 


— ен ® Sunbeam, Shavemaster 


A better shaver than ve ever built before. 


We started with the big, close, comfortable 
shaving head and its precisely designed holes. We 
developed a new technique to make these holes 
smoother on the face, and sharper where they meet 
the whiskers. Our new Shavemaster shaver glides 
easier. It's smoother on the face. Sharper on the 
whiskers. 

The six precision ground blades under the shav- 
ing head are powered by a new motor with an aver- 
age operating life over twice that of previous models. 
More shaves from our better shaver. 


The shape is all new. The Shavemaster shaver 
is surprisingly lightweight and easy to handle. And 
the new padded grip gives you excellent shaving 
control. 

The sideburn trimmer is on the side where it's 
ready for instant use on sideburns, mustaches, and 
touch-ups. It’s a barber type sideburn trimmer. We 
think it’s the best way to make a trimmer. 

The new Sunbeam Shavemaster shaver is better. 
Smoother and sharper, with an improved motor, and 
a great new shape for real shaving control. Try it. 


Sunbeam Built with integrity, backed by service. 


Camping for '72: the year of the Big Switch [Continued 


Convenience and safety are built into these new catalytic heat- 
ers. They are (left to right): Winchester Trailblazer Matchless; SS i c NU ee 
Coleman LPG model 5445-708, with automatic shutoff (shown Big light for outdoorsmen is Sylvania's Ni- 
in inset at left); and Zebco's Traveler 7000. All three heat with- | Cad-powered portable sportlight. It pro- 
out flame, because combustion takes place at about half the duces 40,000-candlepower illumination for 
temperature needed to create a flame. up to 45 minutes on one charge. 


554 
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No-glass gas light ends 
glass breakage. Humphrey 
unit uses a metal light de- 
fuser instead of a glass 
globe. The tiny light is de- 
signed for RVs. 


chargeable battery that delivers a claimed 3,000 hours of 
light, and an LPG catalytic heater with a unique shutoff 
device. It's a miniature version of the thermocouple in 
home gas furnaces that shuts off the fuel if the flame 
goes out. P | -— Pushbutton fluorescent lights like the Coleman Charger 3000, 

A “matchless” innovation is to be found in Winchester's Burgess Safari Lite, and Ashilash Discoverer V (left to (ish) are in- 
new Trailblazer lanterns, heaters, and stoves. Self-spark- creasingly popular with outdoorsmen. Coleman and Burgess lan- 
ing devices automatically ignite their LPG fuel. Es terns can be run off AC as well as batteries. 


Trailblazer Matchless stove is shown being МГН — that pem gas pressure  Cigarette-lighter-type flint provides spark 
field-tested at 10,600 feet to prove that it constant at all altitudes. It uses principle of for Trailblazer Matchless LPG lantern. The 
will put out constant heat, regardless of piezo-electricity for ignition: generating an frosted band on globe cuts glare produced 
altitude or temperature. The secret is Temp- electric spark through applied pressure. by double mantle's 250-watt brightness. 
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BUY NOW AND GETA ‘ gh 


The Trailblazer Special is a specially equipped 

D200 pickup with a Camper 9000 package to 
handle the larger slide-on campers. This unique 
camper has a GVW of 9000 pounds, the highest 
rating in the industry for a %-ton pickup. It carries a 
total payload of up to 4645 pounds. To make it 
even more attractive for you to buy now, 

Dodge is not charging your Dealer for the 
automatic transmission. 


So when you order a Dodge Trailblazer Special 
equipped with the following equipment, your 


ONLY DODGE HAS А5 
PICKUP DESIGNED TO 
HANDLE THE LARGER CA 


Қз 


4 


PERS. 


AUTOMATIC TRANSMISSION. 


participating Dealer can offer you the 

automatic transmission free. 

THE SPECIAL EQUIPMENT INCLUDES: 

Camper 9000 package « Heavy-duty chassis package, 
including heavy-duty frame, axles, springs, brakes, 
and jack • 9.50 x 16.5 (10 PR) tires • 60-amp 
alternator • Stabilizer bare Two-tone painte Full foam 
seat cushion and backs Undercoatinge Bright hubcaps. 


See your Dodge Dealer soon, because 
this offer is for a limited time only. | 
Check out his complete line of Dodge 


recreational vehicles. 
Dodge Trucks 


b. -F 
Vad CHRYSLER 


MOTORS CORPORATION 


Get a Good Guys Trailblazer Kit at your Dodge Dealers. 


A free packet of helpful literature, called the "Good Guys Trailblazer Kit," 
is available now at your Dodge Dealer's. It contains: Lyle Engle's 

new "Complete Book of Motor Camping" е KOA Kampground Directory 

e National Parks Guide e Carefree Campering Guide е Trailer-Towing 
Booklet. To get this FREE packet, simply bring this coupon to 

your nearest participating Dodge Truck Dealer. Supply is limited, 

so act fast. Going places? Let the Good Guys guide you. | 
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New Ideas 
from the 
Inventors 


ILLUSTRATIONS BY DANA RASMUSSEN 


Trailer floats or docks boat. The telescoping hitch of this recently patented boat 
trailer would let you maneuver it into or out of the water to launch or haul a 
boat with less effort. Support planks could be adjusted to the hull’s contours for 
a strain-free fit. Pontoons would be set either to drydock the craft or allow it to 


float gently on or off the carrier. 


Service lift rides to job. Towed to 
the site of a breakdown, this mobile 
lift might speed repairs on disabled 
work vehicles. Its corner posts 
would adjust to straddle the vehi- 
cle’s jacking pads. Hydraulic cylin- 
ders on the posts would raise the 
lift's road wheels as they jacked and 
leveled the vehicle. 


Wire stripper bares uniform leads. 
Solderless splices are usually better 
—and safer—when just the right 
amounts of bare wire are exposed. 
This stripper would adjust for the 
length you want. It would grip and 
hold each wire end while it notched 
the insulation and stripped it back 
uniformly every time. 


Pull-out shelter covers deck. Bad 
weather wouldn't spoil your cook- 
out—or force it indoors—if you had 
a roll-out room like this. Its frame 
would attach to an outside wall; the 
accordion-pleated sides and roof 
would extend to provide cover 
when it was needed, push back 
when it wasn’t. 


Belt totes luggage. 
Cinched around pack- 
ages and luggage, this 
castered belt would give 
a traveler extra hands 
and help to save his 
back. It would let him 
group a number of odd- 
shaped pieces into a 
manageable pile and roll 
them easily over any 
smooth surface. When it 
wasn't needed, it could 
be folded and tucked 
into one of the bags. 


The following patents have been issued on these inventions: Amphibious 
boat trailer—No. 3,530,518 to Frank T. Hall, Whittier, Calif.: Mobile lift— 
No. 3,536,161 to Jesse E. Clarke, Hinsdale, Ill.; Wire stripper—No. 3,532,- 
011 to Marion №. Bradlev, Paradise, Calif.; Roll-out shelter—No. 3,534,512 
to William Ballas, Allen Park, Mich.; Luggage belt—No. 3,532,355 to Evelvn 
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Trough vacuums dust | 
mop. Cleaning a dust- 
filled mop by shaking it 
out a window may be 
traditional, but this 
U-shaped attachment 
for your vacuum cleaner 
might be more efficient. 
A couple of passes over 
the suction opening of 
the trough would cleana 
mop, simplifying house- 
work and maybe making 
you more popular with 
your neighbors. 


V. Hawkes, Washington, D.C.; Mop cleaner—No. 3,531,818 to Marvin 
Gardner, Doland, S.D., and William Imm, Turton, S.D. 

Copies of patents тау be ordered, by number, from the Commissioner 
Patents, Washington, D. C. 20231, at 50 cents each. To write to an invent 
address him (by name and patent number) in care of the Commissione 
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Spend a milder moment with Raleigh. 


Highest quality tobaccos-specially softened for milder taste. 


Rale 
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Exec Песна тамған 
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тоге if you take along an Igloo Cooler ^ ^ a өлген | 
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Filter Kings, 17 mg. "tar," 1.2 mg. nicotine; Longs, 18 mg. "tar," 
1.3 mg. nicotine, av. per cigarette, ЕТС Report Aug. 71 
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The View Down the Road 


..news and comment on cars and driving 


By JAN P. NORBYE / PS Automotive Editor 


Replacing the piston engine 
Yes, it's finally on its way out. The 


reciprocating-piston-type, gasoline- 
fuel, spark-ignition, internal-combus- 
tion engine, that is. The dear old 
four-banger, six, or V8 that has done 
such a great job for so many years. 
Will the Wankel replace it? Or the 
gas turbine? Or electric power? Or 
the super flywheel [PS, Aug. '70] ог 
atomic energy? 

The more you think about it, the 
more you begin to understand that 
the piston engine won’t be replaced 
by one unconventional power system 
in all its applications. Not even in 
all passenger cars. In some areas, it 
will be replaced by the Wankel. In 
others, by battery-electric or hybrid- 
electric drive. Still others will go 
other ways. Which power system for 
which type of vehicle? To some ex- 
tent it depends on how far ahead you 
are looking. The answers will change 
a lot between 1980 and 1988. 


After the Seventies 

This decade is essentially a period 
of experimentation. Call it groping, 
if you like. Now we are looking at 
everything, іп an attempt to evaluate 
its potential. Firm directions will not 
become clear for a while. The hope 
of a breakthrough in technology will 
keep weak contenders in contention 
longer than normally, because of the 
importance of making the right deci- 
sions. You may think industry and 
government are spending fantastic 
sums on research and development. 
But it’s peanuts compared to the kind 
of money that will ride on any com- 
mitment to production of unconven- 
tional power systems. 


More diversity in the cars 

I will be looking for increased spe- 
cialization in cars. You are already 
familiar with terms like city car and 
commuter car. They will be small 
(one or two seats) and intended 
strictly for local driving. The major- 
ity may well be electric (battery or 
hybrid). You'll also be seeing econo- 
my cars, and sports cars, too. In both 
categories I can see lots of promise 
for the Wankel engine. Gas turbines? 
We'll first get them in trucks and 
buses, later in large cars. How far 
down the scale they can penetrate I 
would not like to guess at the moment. 


Unwanted Scottish legacy 
Up to now I have said nothing 
about Rankine-cycle and Stirling en- 
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gines, those creations of long-forgot- 
ten Scottish scientists, machinists, 
and inventors. 

Both work by external combustion. 
The Rankine-cycle is identified with 
steam, covering piston-type expand- 
ers as well as turbines. The Stirling 
engine has a working fluid sealed 
within the engine, alternately heated 
and cooled in a recirculatory cycle. 

Rankine-cycle and Stirling engines 
work. Oh yes, they do work. But 
are they competitive with other con- 
tenders, of more recent concept? I 
doubt it. Rankine machinery has a 
large number of components, tends to 
be very heavy and bulky, which adds 
up to high cost. Stirling engines are 
less heavy and bulky, but may be 
even more expensive. 

In their present state, neither type 
enjoys commercial automotive appli- 
cation. That means dependence on 
future development work, with ever- 
present doubts of final success. And 
while this work goes on, the radical, 
distant-future contenders—fuel cells, 
for instance—are coming closer. 


The march of the radicals 


There are many kinds of fuel cells. 
They have in common a tank of fuel 
—liquid or solid—with a device that 
converts the fuel directly into elec- 
tricity. We know from the space pro- 
gram that they can be small, light, 
highly efficient—and horribly expen- 
SIVE. 

Shell Oil, Union Carbide, Monsanto 
Chemical, Citroën and Total, Ford 
and GM have fuel-cell research pro- 
grams with automotive orientation. 
A number of prototype vehicles have 
been built and tested. The rate of 
progress reported lends hope to the 
coming generations of fuel-cell ve- 
hicles. And the nuclear-powered car? 
It’s just not realistic. Today, we lack 
the technology to build a reactor of 
adequate output that would be small 
and light enough (with the requisite 
protective radiation shielding) to be 
carried on a vehicle. If one day we 
can make light, portable reactors, how 
will we mount them in cars without 
running the risk of an atomic disaster 
in case of a traffic accident? I just 
plain haven't got an answer. 


Clean fuels for conventional engines? 


Propane, or LPG, is already enjoy- 
ing some popularity. Liquid or com- 
pressed natural gas is also promising. 
The conversion is simple, and per- 
formance is at least on a par with 
gasoline. They are economical, ac- 
cording to fleet-test reports. But 


Meanwhile, no octane postings 


Thoughts on auto safety 


there is a hazard factor: They can 
explode. They are barred from driv- 
ing through tunnels, for instance. 

If adequate safeguards are feasible, 
there’s still the matter of distribution, 
Stations for LPG, LNG, and CNG are 
few and far between. Filling the tanks 
is a slow process, too. It looks to me 
like these fuels will remain in the 
local-fleet services for a long time. 


Sure, the government said all ga 
stations had to post the octane ratin 
of the gasoline for each pump on th 
pump, beginning March 15 this year 
Well, it didn’t happen, and it look 
like it won’t happen for a while. Yo 
see, last February 34 oil compani 
got together and sued the Federa 
Trade Commission, which had set th 
rules about the octane ratings. Now 
the case is tied up in a federal district 
court. If the oil companies lose, they 
will have to begin posting octane rat 
ings within 60 days after the 
judgment is handed down. An 
there’s no telling when that will be 
And the oil companies can alway 
appeal, you know. 


Said Georges Boschetti, manage 
of the Peugeot research center i 
Paris: “It would be most serious fot 
the public to believe, and it must по! 
be led to believe, that people will be 
protected in all cases because com- 
pliance with a test has been estab- 
lished. This would be a breach ol 
trust." 

That's why making up standard 
is such a formidable task. Do yo 
remember my article about brak 
standards last month? A number o 
tests are proposed, all with strict lim 
its of performance. And all tests tc 
be made on a dry surface with a skid 
number of 75. Let it rain, and the 
standards are meaningless. A tire 
engineer from Michelin warned DoT 
that the high emphasis on dry-roac 
stopping distance might divert atten. 
tion from wet-stopping characteris- 
tics. No matter how the cars stop in 
DoT tests, you and I still have tc 
drive, come rain or shine, and the 
need for good braking is the same in 
all weather conditions. 

Of course, Boschetti's words apply 
universally, not just to brakes and 
tires. I'm going to bear them in mind 
whenever crash protection and “pas- 
sive safety" come up for discussion. 
Still, a simple standard is better than 
no standard. We've got to remember 
that it is only a standard. 


Maybe you'll find a motor home with a lower sticker 
price than Winnebago's new D-18 Brave. But if you do, 
compare the standard equipment. Then start adding up 
all the extra money you'd have to spend to bring the 
other unit up to Winnebago quality. 


The new 0-18 is compact and easy to drive—at 183”, 
it's no longer than a family station wagon. It has a big 318 
cu. in. Dodge V-8 engine with power brakes, power steer- 
ing, automatic transmission and dual rear wheels. It's built 
with exclusive Thermo-Panel? construction. Yet it's 
priced at just $6,700*. And it includes dozens of standard 


bd. 


Go the Winnebago route 


tion charges and optional equipment charges if applicable. 


Ж Feature for feature and 
dollar for dollar, its your 
best buy in a low-cost motor home. 


equipment features that are either not available or 
optional at extra cost on most other low-cost motor 
homes. Features like water heater and shower, pres- 
surized water system, forced-air furnace, 3-burner stove 
with oven, 4 cu. ft. gas/electric refrigerator, dual 70 amp. 
batteries, twin 20-Ib. gas bottles and 15 amp. converter. 


See the D-18 Brave and 9 other 1972 Winnebago 
motor home models at your dealers now. Or write to 
Winnebago Industries, Inc., P. O. Box 152, Forest City, 
lowa 50436. This is the year to find out how much fun you 
can have when you go the Winnebago route. 


Winnebago Industries, Inc. 
P. O. Box 152 
Forest City, lowa 50436 


home models for '72. 


I'm interested іп ( ) buying ( )renting. 
Name 
Address 


City — —  — — — State — ———- lp 


Hey, Winnebago! Send me the name of my nearest dealer 
and complete information on all three lines and ten motor 


America's best-selling motor home 


*Manufacturer's suggested retail price, F.O.B. Forest City, lowa. Excluding federal, state, and local taxes, dealer preparation and transporta- 
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Pick any Starcraft 
and leave the rest of the world 
behind. 


Giving you big family c alee r that’s t trailerable 
and warranted for 15 years. 
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That's Starcraftsmanship. 


The Starcraft 21° Islander I/O- above — 
roomy enough for 10 people and with 
a cabin complete with upholstered 
cushions and backrests — was towed to 
the launching ramp. At highway speed. 
On a conventional boat trailer. Behind 
a car no different from your own. 
That's Starcraftsmanship. 

Starcraft makes it possible because 
every Starcraft aluminum boat is made 
of special 5052 Marine Aluminum al- 
loy. That means it's really light weight, 
so besides easy trailering an aluminum 
Starcraft performs with more. speed, 
better gas mileage and maneuverability 
than a comparable boat made of 
anything else. And it'll take the saltiest. 
most polluted water with only a yearly 
waxing to keep it looking new. 
That's Starcraftsmanship. 

Starcrafts do so many things well 
because we build them that way. They 
have the industry's first one-piece bot- 
tom and a few other secrets we picked 
up from the aerospace industry. Like a 
hull unitized to exterior keels and inte- 
пог Z ribs and stringers with solid alu- 
minum rivets. The few hull seams that 
are necessary are triple sealed. It's so 
well built that we warrant it for 15 


years against metal fatique, cracks and 
popped rivets (under normal recom: 
mended use) and for 24 months against 
defects in workmanship and materials 
That's Starcraftsmanship. 

Starcraft doesnt forget that the 
interior of a boat has to be lived in, not 
just look good. So the interior is cov: 
ered with a special vinyl that resists 


Pick any Starcraft 
and leave the rest of the world 
behind 


everything from ultraviolet rays to choc: 
olate ice cream. The windshield is safety 
glass. The cabin door is lockable. Posi- 
tive foam flotation is standard on every 
Starcraft as is BIA certification in com- 
pliance with federal safety regulations. 
But just as important to a family man. 
there are over 1400 Starcraft dealers 
across the country. So even if you re а 
long ways from home you're never 
very far from a reliable Starcraft dealer 
That's Starcraftsmanship. 

Youre probably getting a pretty 
good feel for. Starcraftsmanship bu 
now. It's just simply that when you make 
and sell more aluminum boats than 
anyone else you learn what people want. 
and so you take a little extra care to 
make them better or roomier or more 
convenient or less expensive or longer 
lasting...then boaters who own Starcrafts 
are happier. And that makes us happy. 
That's та алына 


If you like, we ЇЇ see that you get a 
free 1972 Starcraft Marine catalog and 
the name of your nearest dealer. Just 


write and ask. Starcraft (Xn pans, Dept. 


PS.5. A, Goshen, 
Ind. 46526. 


PE. sd 
STARCRAFT 


е. BANGOR PUNTA COMPANY 
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| BEST QUALITY SPORTING FIREARMS 


The name Ruger stands for all that is best and most advanced in 
firearms construction. By aiming at a higher standard of quality 
than others, we have produced firearms that are regarded by all as 
a standard of excellence, and are used as such for the purpose of 
comparison. No evidence of our leadership is so potent as the fact 
that those in a position to know the best, invariably select a Ruger. 


Illustrated above, the Ruger M-77 high power rifle. Available in eleven popular calibers, 
The distinctive bolt action rifle that delivers superb performance and custom rifle design 
right off the shelf, Suggested retail price, $165. 


FOR YOUR COPY OF THE RUGER CATALOG PLEASE SEND A POST CARD TO DEPARTMENT MS 


STURM. RUGER 
| 1 - | | 
| kY J | AF а JN VW]! 
d AND COMPANY. INCORPORATED | 


Southport. Connecticut 06190 U.S. A. 


ALL ALGER FIREARMS АНЕ DESIGNED AND MANUFACTURED ІМ OUR OWN FACTORIES ІМ THE UNITED STATES OF AMERICA 


= 


| 

| 

| 

| 

! Camping in South Carolina can take you back to 
| your Boy Scout days. 

| You can lose yourself in deep forests. Go fishing. 

_ Crabbing. Boating. Hiking. Bird watching. 

| We have all kinds of campgrounds. In the islands. 
| Тһе mountains. Seaside. Lakeside. 

| And the campsites aren't crowded together like in 
| some motel parking lot. 

| Just send us this coupon, and we'll send you the 

. details, along with our beautiful new book. For free. 

| Name | 

| Аадгеѕб 1 111 111 1. 
| City. State Zip 

| 

| 

| 


South Carolina Camping. 
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Remove air cleaner, cover distributor and 
carburetor with plastic bags (top). Next, 
spray stuff on (middle); wait 10 minutes for 
it to work. Wash grease off (bottom). 


PERSONAL-USE REPORT 
A Self-Heating 
Engine Cleaner 
in a Can? 


Now there's an engine cleaner 
that's really hot. In fact, it's self- 
heating. 

The dispensing valve of a 4+4 En- 
gine-Degreaser can combines two 
chemicals when you press the button. 
The chemical reaction when they 
meet heats the stu to 150 degrees Е. 
You don't even have to warm your 
engine. 

I tried a can on my 70,000-mile 
engine, Thin-film grease on the valve 
cover washed off (with water) right 
down to the original paint job. The 
thicker stuff didn't dissolve. It won't 
make an old engine new— just cleaner. 
Price: $1.95. Maker: Aeroseal Corp., 
York Haven, Pa. 17370.—Doug Garr 


How to get around 
after you get away. 
Take the Honda Trail 70’s to the country. Just 
fold down the handlebars and fold up the foot 
pegs to pack them easily in your car or camper. 
When you reach the end of the road, set them up 
and begin exploring. 

The compact single-cylinder overhead cam 
four-stroke engine is surprisingly powerful. 
Plenty of pep to cruise along country lanes or 
climb mountain trails. And it's Honda dependable. 
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Backed by that very strong Honda warranty. 

You ride smooth. New telescopic oil-dampened 
shocks in front make sure of that. And you ride 
with confidence. The USDA-approved spark 
arrestor/muffler helps protect the peace and quiet 
of the countryside. 

There are two models of the popular Honda 
Trail 70. The automatic clutch, three-speed 
CT-70. And the hand-clutch, four-speed CT-70H. 
Your Honda dealer has both. Get in to see him. 
Then get away. And really get around. 


The New Honda Trail 70. 


Always ride safely. Wear a helmet and observe all rules of the road. For a free color brochure, write: American Honda Motor Co., Inc. Dept. JZ, Box 50, Gardena, Calif. 90247 ©1972 AHM. 
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Your new Chevelle. For ti 


Taos, New Mexico. Where the Pueblo And Chevrolet is building a better w 
civilization was old when Coronado arrived to see the U.S.A. 
more than four hundred years ago. Like the 1972 Chevelle. It has the 
Little has changed over the centuries. size you need for long trip comfort. And! 
Ancient Indians made the most of available inside, where it counts. 
space by building up. At Taos Pueblo, Compared to most big cars, Chevelll 
the thick adobe walls climb five stories high. has every bit as much leg room up front? 
America. There’s so much to see. And just a few inches less іп back. In a : 


yay to see the U. 
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Chevelle Malibu Sport Coupe at the Taos Pueblo in Northern New Mexico, 


I-size family with the mid-size budget. 


's nearly two feet shorter. budget for size. At your Chevrolet 
Which brings us to handling. Chevelle dealer's. You're likely to discover why 
s you a secure, solid feeling. Partly Chevelle is America’s 

iuse of its trim size, wide tread and most popular 

Coil suspension. mid-size Car. 

After all, we want your new Chevelle 

e the best car you ever owned. ИК атан йы 

Try опе on your family and your ide ары Ga SE Meath 7 


Recreation 
Roundup 


... on the go with PS 


By HERBERT SHULDINER 


Specialized tires for campers 

A noted tire expert has devised a new 
system to get more performance from 
the tires you use on RVs. Steve Pe- 
trasek, manager of tractor-tire engineer- 
ing for Firestone, says that by using 
different types of tires on front and rear 
wheels you get better all-around per- 
formance. He uses Firestone Transport 
500 wide-oval tires on his camper front 
wheels for steering, stability, and mile- 
age. On the rear he uses Traction All- 
Season wide-oval tires for improved 
traction. Petrasek says the combination 
gives you qualities that help on turn- 
pikes and rough roads, too. 


See Canada with your RV 

Planning a camping trip to Canada 
this year? Lew Dickson’s Exploring 
Canada by RV will help you get more 
out of your trip. It's $3.95 from Trail-R- 
Club of America, Box 1376, Beverly 
Hills, Calif. 90213. 


Give your camper a lift-off 


nh. 


The Easy-Park lift gives you extra 
"muscle" for getting a camper off your 
truck. Extend the lift's legs to ground 
(top), back your pickup until front and 
rear legs raise the camper body and lock 
into position (middle), and drive out. 
Bradshaw, Inc., 1708 S. Gage Rd., Mon- 
tebello, Calif., makes it. 
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New tag-axle camper sleeps six, has full 


So se 
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housekeeping | 


Born Free has introduced a shorter version of its tag-axle camper 
body, nearly two feet shorter than the original. Тһе BF-18!5 extends 
farther over the rear axle than most campers, but does it safely because 
of the third set of smaller wheels. The camper body is held to the under- 
body of the pickup with a giant heavy-duty clamp. When you park, the 
Born Free camper can be detached and rested on the clamp in a matter 
of minutes. Inside, the unit has the spaciousness of a big 18-foot trailer, 
including complete galley and bath. It's made by Dodgen Industries, 


Humbolt, Iowa 50548. 


Foreign camping trips 

KOA (Kampgrounds of America) is 
joining with TWA and Avis to offer 
packaged European camping tours. 
KOA arranges all details, including a 
TWA flght to Frankfurt, Germany, 
where you get a Fiat 238 camper bus. 
There are no fixed itineraries— you can 
drive wherever you choose. You can get 
additional data on these tours by writ- 
ing KOA, Box 1138, Billings, Mont. 

If you'd rather not fly, how about 
heading south of the border? Caravanas 
de Mexico will turn your RV into a pri- 
vate rail car for a unique camping trip 
of more than 400 miles. Your RV will 
be loaded on a flat car. The caravan 
goes through the Sierras and includes a 
stopover for exploring the famed Cop- 
per Canyons. Tours last 12 to 18 days, 
can be extended if you wish. Details 
and reservations can be obtained from 
Caravanas de Mexico, Inc., 800 Mon- 
tana, Suite 210-b, El Paso, Texas 79902. 


Things to write for 


A wealth of information on camping 
is contained in the RVI 1972 Year Book. 
You can get a copy for $1 from the Rec- 
reational Vehicle Institute, 2720 Des 
Plaines Ave., Des Plaines, Ill. 60018. 

The Snowmobile Service Manual, 
Fifth Edition, is an updated guide for 
the maintenance of practically all snow- 
mobiles sold. It's $5.95 from Intertec 
Publishing Corp., 4300 W. 62 St., India- 
napolis, Ind. 46268. 

Veteran outdoor writer V. Lee Oertle 
has put together a 192-page catalog and 
camping guide combining advice on how 
to use and care for your camper, plus 
a listing of useful products. It's avail- 
able from RV dealers or C/P Products 
Corp., PO Box 965, Elkhart, Ind. 46514. 

Certified Marine Industries will send 
you a free instruction manual on the 
selection and use of boat trailers. For 
your copy, write them at 7535 W. 4th 
Ave., Hialeah, Fla. 33014. 

AC Spark Plug Division of GM has 
just issued a new Snowmobile Racing 
Guide, which contains spark-plug data 
for most brands of snowmobiles. You 
can get a copy from AC at 1300 N. Dort 
Highway, Flint, Mich. 


Cycle safety quirk 


At a meeting of the International 
Motor Press Assn., an official of the Na- 
tional Highway Traffic Safety Bureau 
revealed that most states now have com- 
pulsory laws requiring motorcyclists to 
wear helmets. The most conspicuous 
holdout—California—has more motorcy- 
clists than any other state! Let's hope 
California cyclists have more safety 
awareness than their lawmakers. 


The do-it-yourself outdoorsman 
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| Ж TRAILER HITCH 
BALL ON I" PIPE 


Armin F. Gimbel of Springfield, Mo., 
sends along this easy-to-build dolly for 
wrestling a boat or camper trailer into 
position. You just tip the dolly toward 
the hitch to hook the ball under the 
trailer socket. Place one foot against 
the axle and pull back on the handle 
until the ball column is vertical. 'This 
raises the hitch for easy maneuvering 
without stooping or lifting. Gimbel used 
old pipe and heavy lawnmower wheels, 
had a welding shop do the assembly. 


CANADIAN 
MIST 


А уу 
жамбас РТ Mth 


_ CANADIAN WHISKY A BLEND, 60-86 8 PROOF, BROWN-FORMAN DISTILLERS IMPORT COMPANY, N.Y., N.Y. ©1971 


Water doesn’t dampen the spirits of the Alpina. It's a pleasure to ride anywhere. 


Go-Anywhere Bultaco: 
Tough and Quiet 


A little noise and a lot of 
power—that's the new trail 
machine from Bultaco 


By JIM DAVIS 


The new Bultaco Alpina is one of 
the quietest full-size machines I’ve 
had the pleasure of testing. But that’s 
not the only thing this bike has going 
for it. 

One of the key strong points is the 
engine. With conservative port de- 
sign, a mild compression ratio, and 
heavy flywheel weight, the 244cc Bul- 
taco engine delivers a wide torque 
range and smooth power. I found the 
engine both responsive and predict- 
able, from idle to full throttle. 

Evenly spaced ratios in the five- 
speed gearbox complement the engine 
nicely, and the shifting mechanism 
works smoothly. Placed so that a 
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rider can easily shift gears without 
lifting his foot from the peg, the gear 
lever is tucked in near the side of the 
engine to prevent accidental gear 
changes. 

I rode the Alpina over mountain 
trails, through deep sand, down a 
rocky stream bed, and over other ob- 
stacles that the average trail rider 
might expect to encounter. Although 
the Alpina is at its best slowly pick- 
ing its way over and around terrain 
that would stop a lesser machine, it 
will top 70 mph with ease, and re- 
mains stable and controllable at high- 
er speeds. 

'The Alpina is equipped with a full 
lighting system, but is primarily an 
off-road machine. The headlight is 
more than adequate for following a 
path to your favorite fishing spot in 
early-morning darkness, or guiding the 
way home for late-returning riders. 

Nimble and quiet, the Alpina is an 
excellent trail machine. 05] 


Crisp, functional lines, plus its m—: and 
predictable characteristics, should give the 
owner real satisfaction. 


Sturdy f tont forks = efficient таги suspen- 
sion aid handling, smooth out the rough 
spots in the Alpina's path. 


Two-stroke, 19.8-hp engine provides out- 
standing low-speed response, gives smooth 
power throughout its entire speed range. 


Engine type ........Two-stroke, single 
Bore & stroke X 60mm 
Displacement .............. 
Horsepower 19.8 @ 5, 500 rpm 
Compression ratio ................ 9:1 
Clutch type | Wet, multiplate 
Primary drive ... hain 
Transmission . .5-speed c constant mesh 
Gear ratios ..... . lst 3.48:1 
2nd 2.261 
3rd 1.60:1 
Ath 1.21:1 
5th 1.00:1 
.Front: 2.75 x 21 
Rear: 4.00 x 18 
Wheelbase .,52.3 inches 
Saddle height ............31.5 inches 
Ground clearance ..........11 inches 
Weight | 
Electrical system .. 


Tire size ... 


.Flywheel magneto; 

headlight; taillight 
cirea ..74 mph 
Price ...................... .$895 


Top speed ..... 


Your fishing machine 
needs Evinrude fishing power. 


You need the versatility Evinrude's 
new bass boat motors can give you. 


The ability to run fast and get quickly 
on plane. To go where the going is 
not so good. To run smoothly and 
quietly at dead slow speed. 


You need the efficiency of loop- 
charging that eliminates the deflector 
hump on the piston and the bulge in 
the combustion chamber. And crank- 


case fuel re- cycling that eliminates the 
need for overboard drains. 


You need the economy of pressure- 
pulse tuning that reclaims exhaust 
energy. You need the thrust and drive 
of Evinrude's computer-inspired 
lower unit. 


You need a compact, efficient loop- 
charged Evinrude "50" or "65". 


CLEAN WATER: our future is riding on it KZ" 


E 


Шы of Outboard Marine 


You'll get everything from finger- 
touch power shifting and breakerless 
Firepower ignition — їо shock- 
mounted propeller and torque-bal- 
ancing trim-tab steering. 


Your fishing machine needs our fish- 
ing machine. 


Full line catalog free. 16 Evinrudes — 2 to 
125 hp. Write Evinrude Motors: 4080 WN. 
27th St., Milwaukee, Wis. 53216. 
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Corp., makers of ОМС Stern Drives 


A Look at th 


through 


Car of the Future 


а test of advanced features 


A ~ 
Five unique cars that offer advanced-engi- 
neering elements: Above, Mazda RX-2, 
Mercedes-Benz 300 SEL 4.5, and Saab 99 E. 
At left, Chrysler Imperial and Cadillac El- 
dorado. Two have front-wheel drive; two 
have electronic fuel injection; one has air 
springs; one has four-wheel antiskid, and 
one is powered by a Wankel engine. 


PHOTOS BY DAVE HOUSER 


now available on five production cars 


By JAN P. NORBYE / PS Automotive Editor and JIM DUNNE / PS Detroit Editor 


We took the car of the future out to 
the Bridgehampton race track recent- 
ly to see how it would compare with 
the car you’re driving now. We ran it 
through the same POPULAR SCIENCE 
test course we use in our monthly 
Norbye/Dunne test reports on cur- 
rently available cars. 

There was one difference: Our car 
of the future wasn’t one car—it was 
five cars. But each incorporated one 
or more features that we think that the 
car of the future will have: a Wankel 
engine and front-wheel drive, elec- 
tronic ignition and electronic fuel in- 
jection, electronically controlled four- 
wheel antilock brakes, four-wheel disk 
brakes, air springs and automatic level 
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control, strong bumpers and an ultra- 
rigid body. 

All of these engineering elements 
exist, and are standard or can be pur- 
chased as options on certain cars. 
Thus, they can be tested. And we did 
test them. And so, on a piecemeal ba- 
sis, we bring you a test report on “the 
car of the future." Its features can be 
found on five cars. 

e The Cadillac Eldorado was chos- 
en for its use of front-wheel drive, 
automatic rear-end level control, and 
rear-wheel antilock brakes. 

e The Chrysler Imperial was chos- 
en for its Sure-Brake four-wheel anti- 
lock system and electronic ignition. 

ө The Mazda RX-2 was selected 


because of its Wankel engine. 

€ From Mercedes-Benz, we took a 
300 SEL 4.5 with electronic fuel injec- 
tion, four-wheel disk brakes, air 
springs, and automatic level control. 

e The Saab 99 E combines front- 
wheel drive, electronic fuel injection, 
five-mph bumpers, and a body shell 
that's just about the ultimate in struc- 
tural strength and safety. 

Four-wheel disk brakes. Judged for 
all-around performance, the 300 SEL 
4.5 probably has the best brakes we've 
ever tested. With cool brakes, the 
Mercedes stopped from 60 mph in 128 
ft. 1 in. with a mere 80 pounds of pedal 
pressure. Now, this is a heavy car, 

Continued 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health ds EE 
nicotine av. per cigarette, FTC Report Aug. Л. 


stopped in a very short 126.6 feet. Smoke 
is from final locking in front wheels. 


RIGHT-FRONT 
MODULATOR 


INTAKE 
MANIFOLD 


LEFT-FRONT 


BRAKE 
MODULATOR 


CALIPER 


SENSOR 


with a curb weight of just under 4,000 
pounds. Fade can be dismissed. After 
10 warmup stops from 60 mph at 14g 
deceleration with one-minute inter- 
vals, the car made its final stop in 130 
ft. 2 in. with 84 pounds of pedal 
pressure. 

Why are four-wheel disk brakes so 
great? They are easier to keep cool, 


13 14 15 16 


o 
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Eldorado has tail lift and nose dive, but 


Mercedes-Benz, with its four-wheel disk 
brakes, showed good brake balance, plus 
an amazing resistance to fade. 


EEL 
SENSOR CYLINDER 


LOGIC WH 
CONTROLLER 


REAR BRAKE 
MODULATOR 


MASTER CYLINDER 


AND BRAKE PEDAL тин 


VACUUM 
BRAKE FLUID zs 


and give better front/rear balance 
with maximum brake system stability. 

Four-wheel antilock brakes. We 
made panic stops with the Imperial on 
all kinds of surfaces. We ran it on the 
dry, highly abrasive roadway at 
Bridgehampton, and slammed on the 
brakes at 60 mph with about 200 
pounds’ pressure. The car stopped in 


17 18 

Air filter 1 Leveling valve 

Air compressor 12 Check valve 
Vaporizer jar 13 Air reservoir 

Valve unit 14 Drain valve 
Control lamp 15 Filler valve 

Air chamber l6 Leveling valve 
Torsion bar 17 Air chamber 
Leveling valve 18 Push button (valve unit) 
Rubber diaphragm 19 Rubber diaphragm 
Valve link 20 Brake strut 


Imperial (above) with four-wheel antilock 
(drawings at left and below) could be 
steered in and out of a snowdrift under 
hard braking with no problem. With two | 
wheels on dry road surface and two wheels 
in the snow, the car gave absolutely straight, | 
balanced stopping with full control. 


LOGIC 
CONTROLLER 


MODULATOR 
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146 ft. 3 in. without locking апу 
wheel, in a perfectly straight line. We 
tried it on snow-covered roads and, 
while stopping distances were long be- 
cause of the low friction, we had no 
wheel-locking, no consequent threat 
of losing control. We ran two wheels 
on snow, two on dry pavement, and 

Continued 
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Deep-rutted roads cause no loss of 
ride comfort in air-spring Mercedes. 
Suspension shock is filtered out and 
not transferred to the interior, 


‚ Коп Fisher was out all day 
бтүіпб his car a beautiful shine. 


he’s out for the night. 


Poor guy. Worked so hard shining his car today, that it out- 
shines him tonight. Too bad he didn't use Vista Soft and Easy. Soft 
and Easy's special formula of high-gloss silicones and jeweler's polish 
glides on like a liquid and buffs up to a dazzling, hard-wax kind of a 
shine. With none of the hard-wax kind of work. 

Next time you want a shine, pick up a can of pre-softened Vista 
Soft and Easy. Because a shiny car is no substitute for a dull date. 


Simoniz’ Vista’ Soft and Easy 


O 1972 Morton-Norwich Products, Inc. SIMONIZ and Vista are registered trademarks. 
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slammed on the brakes. No skidding, 
no side pull. We had full steering 
control all the way. 

How does it work? Sensors in the 
front wheel hubs and rear axle pass 
signals to an electronic control unit 
whenever incipient wheel-locking oc- 
curs. The control unit operates mod- 
ulators that relieve line pressure to 
lock-prone wheel (s), then reapply it, 
re-relieve it, and so on, in rapid cycles 
(four-six per second). We see this as 
a major safety feature. 

Air springs and level control. You 
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tested by maker in 21-foot free fall, com- 
plete car dropped upside down. Saab bod- 


% x 


Saab bumpers, both front and rear, are good for five-mph colli- 
sions. The cellular plastic blocks, shaped like ice-cube trays (far 
right) are deformed under impact and absorb the energy, then 
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Roof-structure strength of the Saab 99 E is 


Wankel engine in the Mazda RX-2 almost disappears among its 
many accessories and ancillary-equipment items. Elevation and 
cross-section drawings show compactness of the basic power unit. 


don't notice much difference in the 
ride at first, driving the Mercedes 
alone on a good road. Yes, the ride is 
fairly soft. Not too soft, but all ride 
motions are kind of slow. That’s what 
engineers call a low-frequency suspen- 
sion. Good. 

'Then load the car with people and 
luggage. It stays straight and level, 
with no lessening of ground clearance. 
And the ride is no different. On a 
rough road, it doesn't bottom, because 
the extra load hasn't reduced spring 
travel. And even the worst bumps are 
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ies are also tested under frontal impact and 
against lateral intrusion. Survival space in- 
side the body structure remains intact. 


(right) revert to normal shape after impact (center and left). All 
cars sold in the U.S. next year will be required to have five-mph 
bumpers; Saab is one full year ahead of its time. 


beautifully cushioned. Now unload 
the car, and go over that rough road 
again, alone. Great. The same slow 
ride motions. 

Metal springs cannot give consis- 
tently low ride frequencies in cars de- 
signed for high load variations. With 
light loads, they tend toward harsh- 
ness; with heavy loads, their travel 1s 
reduced, increasing the risk of bottom- 
ing. Uneven loading upsets headlight 
aim, too. All these problems are over- 
come in the Mercedes-Benz air-spring 
system. 

Body safety and bumpers. The Saab 
99 E steel body includes strong wind- 
shield profiles, reinforced doorsills, 
and side members able to withstand 
lateral impact—all to insure that the 
passenger compartment remains in- 
tact in a severe collision. Most manu- 
facturers are building ever more struc- 
tural strength into their bodies—the 
Saab leads in this area. Next year, all 
cars sold in the U.S. will have five- 
mph bumpers. Saab put them on a 
full year before required. 

Wankel engines. Look at the cover, 
and read the story of the GM Rotary 
on page 108. Need we say more? 

Front-wheel drive. With the light 
Saab as well as the heavy Cadillac, 
we tested traction on various low-fric- 
tion surfaces: snow-covered grass, 

Continued 


The RX-2 engine is rated at 120 hp and 139.6-cu.-in. displacement. 
Despite a 9.4-to-1 compression ratio, it will run on low-octane 
unleaded gasoline without loss of power or fuel economy. 


You’d be surprised. Look over your 
Delco serviceman’s shoulder next time you 
have him check your disc brakes. 

When he shines a light on your brakes, 
here’s what he checks. Linings. When 
they’re worn to a thickness equal to the 
thickness of the shoes, they need to be 
replaced. 

Rotors. Your Delco service- 


What an expert can tell about your 
disc brakes with just a flashlight. 


The more you know, 


Maintenance-minded owners will find 
this next point interesting: whenever a shoe 
needs replacement, your Delco man will 
recommend that all shoes on that axle be 
replaced. This will help keep the braking 
power of both wheels balanced and prevent 
pulling to one side or the other. 

Before we leave, there’s another un- 
hidden advantage we should 


man checks the surface for the more you'll want Delco. mention... the Delco service- 


scoring. Using special indica- | 
tors, he'll also see if they run . 
true with no sign of wobble. | 
Then he'll make sure the sides | 
of the rotors are parallel, so 
they don't chatter. 


“. 


Delco I 


. man has the quality replace- 
i ment parts for both drum and 
M disc brakes . . . Delco quality 
B parts...atthe red, white, and 
blue Delco sign. 


FOR YOUR PROTECTION — FOR YOUR SAFETY 
FROM 


HOLIDAY RAMBLER 


We want you to know that we think of our customers FIRST! 
That’s you. 


That is the reason we have always taken you into consideration 
by offering you many firsts in the travel trailer industry. Don't 
settle for an imitation, team up with the leader in the 
development of quality built travel trailers. Get what you want 
in a travel trailer from the Holiday Rambler Corporation. 


HOLIDAY RAMBLER 


FIRST ТО OFFER YOU 


е A comprehensive warranty 

program. You have one Тт Btu nok A 
full year of Warranted — CARD 
performance on everything мч ж woot LT 
in the trailer except tires. ee 
Any опе of Holiday 
Rambler's dealerships can 
assist you with warranty 
work (over 265 in U.S. 
today) 


e CUSTOMER HOT LINE 
With your Holiday Rambler product you will be given a 
toll-free number to call if you need assistance or are in a 
remote location. 


e PRE-DELIVERY INSPECTION 
Before you take possession of your new Holiday Rambler 
product your Dealer will have already made sure that 
everything is working properly and will fully instruct you 


on the total operation of your new unit. NM 
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* FREE 60 DAY PERFORMANCE INSPECTION ` THE ROYAL HOLIDAY 
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Any authorized Holiday Dealer will go over your trailer with ese ates 
a "fine-tooth comb" to make sure your unit is performing EE ч 
satisfactorily. а ағ сы." 22. тс із =? 1% уйы = 


e EXCLUSIVE AUTOMATIC STABILIZATION CONTROL 
SYSTEM (ASCS) 
An electronic stabilization control device which helps protect 
you and your trailer, standard on Royal Holiday, Holiday 
Rambler, Holiday Trav'ler and optional оп Holiday 
Vacationer. 
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HOLIDAY RAMBLER US 


* BRAKES ON ALL WHEELS * WIDE TRACK 
AXLES * EVERY DEALER A SERVICE AGENT 
° SAFETY GLASS IN ALL WINDOWS * BUILT 
TQ HIGHEST CODE STANDARDS * ASCS ° 
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HOLIDAY RAMBLER 


CORPORATION 
WAKARUSA, INDIANA 46573 HOLDAY 
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—— SOHC — engine has гене "” —" A 
control unit receives information about load, speed, air tempera- 
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Chrysler Imperial has electronic ignition, 
with improved reliability, stronger spark, 
simplified maintenance, and longer life. 
IGNITION 
POLE PIECE COIL 
PERMANENT PICKUP COIL 
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POLE PIECE 


PERMANENT 
MAGNET 


Chrysler’s electronic ignition system has 
eliminated the usual breaker points; instead 
it uses a pickup coil and a permanent mag- 
net with a pole piece. No parts are in slid- 
ing contact; no parts come together and 
separate. The system doesn't wear out, does 
not require inspection or adjustment, and 
has better reliability. 
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ture, and engine temperature from sensors, and meters the right 
amount of fuel in accordance with the engine's requirements, 
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The front-drive Saab recovers from a tail- 
slide at 90 degrees—well beyond limit that 


patches of ice, rain-wet roads, rutted 
dirt tracks, sandy beach. As expected, 
the front-drive cars had far less trou- 
ble with wheelspin than the rear-drive 
cars. And even when the front wheels 
did spin, they were pulling straight 
ahead. 

Spinning rear wheels tend to skid 
sideways, creating a control problem. 
Front-wheel drive gives better direc- 
tional stability, no matter what your 
speed. On dry roads, the front-drive 
cars showed consistent and ргедісі- 
able handling characteristics. In a 
skid, their ability to recover was vast- 
ly superior. We drove the cars at 70 
mph in crosswinds gusting up to 40-45 
mph, and were impressed with their 
ability to stay on course without steer- 
ing corrections. Even the light Saab 
was superior to heavy rear-drive cars. 

Electronic ignition. Chrysler’s elec- 
tronically controlled ignition is stand- 
ard on the Imperial. It proved to have 
excellent reliability. Starting was 
swift and sure each morning, and we 
left it out in six-degree weather one 
night; in a teeming rainstorm another. 
We believe the claims for the system 
(though we did not test for durability 
or ability to overcome plug-fouling). 

Electronic fuel injection. This is the 
answer to Detroit’s driveability prob- 


would send the automobiles with rear drive 
into a complete spin. Amazing. 


lems. Many ’72 cars have big troubles 
in the carburetion department. They 
idle too fast, and give you a rea] jerk 
when you shift from Neutral to Drive. 
And when you turn off the ignition, 
they diesel (run on). With electronic 
fuel injection, these troubles go. 

The Mercedes and the Saab had 
wonderful driveability. On that six- 
degree morning, the other cars needed 
a fast-idle warmup period before you 
could drive off. Put them in Drive too 
soon—they stall. The injection cars 
were instantly driveable. Not only 
that. They idled slowly and smoothly 
from the moment they fired up. They 
needed no warmup. ‘They never 
stalled (both had automatic transmis- 
sion). On top of that, electronic fuel 
injection gives you a power boost of 
about 20 percent due to improved fuel- 
mix uniformity and accurately timed 
delivery. 

The Car of the Future. As soon as the 
auto manufacturers and their suppli- 
ers can perfect their designs and build 
up production capacity, all the ele- 
ments we tested can be standardized. 
Many car makers, domestic and for- 
eign, are already moving fast in the 
right direction. The true car of the 
future could be here sooner than yau 
think. 
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Take a typically | ЕДЕ М 
dirty carburetor (like \ 7“ Дос” 
yours maybe) clean ae МА... £d 
it...and get easier starting, AS orburet? | 
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smoother idling, no stalling, faster - 255 
lake-offs and better mileage. — 


€ -- 


. Now pour а pint of Gumout in your gas 
tank. It does the same great job inside 
to get this! Throat, choke valve, linkage, your carburetor as you drive. Cleans 
throttle plate—all clean like new. Grime out all the jets and passages, removes 
and gum that can foul up the carburetor's job the gum and varnish. 
are gone. Completely. 


Clean it outside in seconds with Jet- 
| Spray Gumout. Takes less than a minute 


GUM C LJ T. Division 


PENNSYLVANIA REFINING COMPANY, Cleveland, Ohio 44104 


JONSIOS YWINdOd | 9F 
In the Army, when you wanted to keep some- 
one from making off with your Jeep, you 
switched the cables of cylinders one and four, 
at either the plugs or the distributor. “Тһе en- 
gine will start and idle," Gus explained. “But 
those two cylinders are firing on the intake 
Stroke, and deliver no power. A four-cylinder 
engine will quit if you try to load it.” 

Gus found that another mechanic, in check- 
ing a nonfunctioning oil-warning light, had 
pulled out “the generator warning light by mis- 
take, then short-circuited its leads when he 
pushed it back in. That short let current flow 
from the alternator through the fuel-gauge 
circuit, around Robin Hood's barn, to the igni- 
tion coil. The alternator puts out juice even at 
idle, so it kept the ignition working after you 
switched off the normal circuit, and you 
couldn't stop the engine.” 
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MagFlash ignition 
and exhaust tuning. 
. Two reasons Johnson 


= outsells them all 
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Last year, our 60 hp was America’s most popular 
outboard, bar none. 

So you're probably thinking we left it alone 
to rest on its laurels. Wrong. 

Here's what we did, for you: 

Exhaust tuning let us up the horsepower 
zi to 65 without increasing engine size. With better 
e е fuel economy, too. 

7 MagFlash CD ignition is а fast step forward. 
It'll deliver 40,000 volts to the plugs in less 
than three millionths of a second. For the quickest 
starts in the business. Plus smoother idling, 
trolling and running. MagFlash has no moving 
mechanical parts to wear or replace. 
And you get longer plug life. 

Loop-Charging is a quick way of saying we 
efficiently charge cylinders with fuel, and exhaust 
^ the gases, in a continuous power loop. For 

` more horsepower and more miles per gallon. 
Г. Апа our single-lever power shifting is up to 30 
& percent easier than manual shifts. 

See your Johnson dealer. And look over our 
other Loop-Charger, the Sea-Horse 50, too. 
& Write for our 50th anniversary catalog. 


| First in dependability. 


Johnson Motors, Sea-Horse Drive, Waukegan, Illinois 60085. Dept. PS-472 Division Outboard Marine Corporation — makers of OMC Stern Drives 
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Two locking plates swivel up 
and out so that you can 
insert long pieces of metal. 


Before bending, make sure 
base is locked in vise and 
locking plates are closed. 


Rounded, even bends take a 
little practice. Trickiest part 
is estimating size of bends. 


Flatformer and five metal-bending ideas are shown at left. 


PERSONAL-USE REPORT Ап 58 Metal Bender for “Wrought Iron” 


We've been waiting for years for a 
company to make a metal-bending 
tool at a home-workshop price. Fi- 
nally, Vinkemulder Tool Co. (2223 
Estelle Dr. SE, Grand Rapids, Mich. 
49506) came up with one. It's called 
the Flatformer and sells for $7.95. 

What can you bend metal into? You 


can make ornaments, shelf brackets, 
coat hooks, house numbers, bookends, 
and “wrought-iron” designs for furni- 
ture, lamps, and shelves. For the 
wrought-iron look, just paint the met- 
al black after you bend it. 

The instructions say you can use 
metal strips up to one inch wide by 1% 


inch thick. Right—the tool worked 
fine, even on heavy metal. One prob- 
lem: a little play (up and down) be- 
tween the lever (arm) and fulcrum. 
If you don't bend with constant down- 
ward pressure, the metal may have a 
sloppy or uneven curve. You can 


bend metal back, too.—Doug Garr 


Supersafe 
Gamefisher— 
Unsinkable 


Sears has scored a first with its new 
Super Gamefisher. It’s the first in its 
class to meet the safety standards of 
the Boating Industry Assn. [see “Saf- 
er Boats on the Way?" PS, Sept. '71]. 
Even if completely swamped, the 12- 
foot, 117-pound boat will float level 
and upright, supporting its normal 
load of people, motor, and equipment. 

A semi-V hull made of rigid foam 
sandwiched between two layers of 
high-impact plastic provides these de- 
sirable floating characteristics. The 
plastic, the same stuff used for crash 
helmets, provides high resistance to 
damage from piers and rocks. 

The boat has a bow pad for an elec- 
tric fishing motor. Storage wells are 
built into the front and midseats. 
| Other molded-in features: rod and 

beverage holders, and a nonskid floor 
| surface. 


New Super Gamefisher is 12 feet long, 
weighs 117 pounds. With 7¥2-hp outboard 


Designed to carry three persons 
(with a maximum load of 605 
pounds), the Super Gamefisher can 
handle any outboard up to 15 hp. 


Price tag? Under $300.—Jim Roe foam running into the gunwale area. 


Upright floatability comes from placement of ^ High-impact plastic hull, which forms 
buoyant foam, visible in sawed half. The key: 


for power, Roe (above, right) found she 
had "a good, capable feel about her." 
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sandwich around foam, resists damage 
from piers and protruding rocks. 


After a hard weeks work, you need a pickup. 


A car’s kind of comfort. 

A lot of vehicles wish they could look as 
good inside as the GMC Sierra Grande on 
the left or our sleek Sprint below. Bucket 
seats, shift console, thick carpeting, air 
conditioning, all available. 
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Dur kind of pickup. 

\ GMC that's worked as hard as you have 
since early Monday morning. And now's 
is ready as you are for fun. Born from the 
гегу beginning to lead two lives. Eager 

o load up with a half ton of gear or a 
jozen feet of camper body and be off. 
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A truck’s kind of strength. 

Truck muscles ripple beneath every 
GMC for smooth trailer towing. Com- 
ponents have been proved through 
years of back-breaking jobs. V8 power 
is available to 400-cu.-in. Talk to your 
GMC dealer. It can be a lot of fun. 


. The Truck People from General Motors 
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We'll pay you $288 
amonth to learn a skill. 


Many jobs you learn in the Army could cost you 
a lot of money to learn in civilian life. 

lodays Army pays while you learn. Starting at 
$288 a month, with promotions and raises as you 
move up in your job. Along with tree meals, free housing, 
free clothing, free medical and dental care. And 30 days 
paid vacation each year. 

The kind of job that can make your career in 
the Army, or in civilian life. 

Like advanced electronics. 

If you quality, you can pick the electronics specialty 
you want. ГУ/Насіш Technician. Data Communications 
Specialist. leletypewriter Operator. Computer Technician. 
And others. 

And there s a lot more you can get that few other 
jobs can give you. À chance to travel. To live and work 
in places tourists only visit. Like Europe, Hawaii, 

Panama, Alaska. 

It you d like to learn a skill you can call your own, 
send us the coupon, or see your 
local Army Representative. 


Army Opportunities 
Dept. 200, Hampton, Va. 23369 
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| Га hke to know more about job-training and promotion opportunities 
| in today's Army 
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| 6; (à) The most famous of all cap-and-ball revolvers is back. 

ОС After 98 years, Colt's resumes production of the 

: ҒАЙ original 1851 Navy. It became a favorite of the 
military and pioneers alike. And "Wild Bill" Hickok 
was never without his. With a brace of ivory-stocked 

Navys, he earned his fame throughout the lawless 


West. Heft one at your Colt's Registered Dealer. 


IE GENUINE COLT 1851 NAVY. 
anufactured to the same high quality 
ndards as it was 98 years ago. With 

> same comfortable grip that fits any 
nd. And the same perfect balance, 
lvet-smooth action and square back 
zger guard (rarest ofall 1851 Navy’s). | 
yw you can enjoy the thrill and the | 
allenge of percussion shooting with | 
> original 1851 Navy. You no longer 

ve to settle for an imitation. The 

‘ial numbers resume at the point 

iere Colt's Patent Fire Arms 

anu facturing Company left off 98 

ars ago. 

iecifications: 

liber: .36 

rel: 71/2” octagonal 

sight: 40 ounces 

›. of shots: Six 

nish: Barrel, Cylinder: Blue, navy 

ane engraving by W.L. Ormsby on 
linder. Rammer and frame: color 
se-hardened. Backstrap, Trigger- 

ard: silver-plated 

ips: One piece American black 

ilnut 

rerall length: 13" 


t industries Coit's $mall Arms Division 


Hartford, Cann. 06102 


Unibit worked fine, with any size hole, on 
this sheet metal. A driving key on shank 
(right) prevents slippage. Sharpening the 
bit? It's a cinch. Just hone the flat edge of 
flute with a pocket stone. 


PERSONAL-USE REPORT 


Choose Your 
Hole Size: 
Stepped Bit 
Drills ‘Em All 


Ever have a project that required 
drilling several different-size holes— 
with you missing one size bit? It can’t 
happen with Unibit, a new single-flute 
step drill that makes holes from 14” 
to 12” in diameter іп 1/32” іпсге- 
ments. 

Too good to be true? Well, there 15 
one drawback. Unibit will drill holes 
only 5/32” deep (the length of each 
step). The bit won’t replace your 
drill-bit collection, but it'll be a wel- 
come addition. Here's why: 

Unlike twist drills, the point doesn't 
skid from the starting point—center- 
punching isn't needed. You can drill 
12” holes in steel with а 14” drill. 
(Only 1/64" of material is removed 
from a side as the hole is enlarged, so 
the load is easily handled.) By touch- 
ing the entrance of the hole with the 
next larger step, the hole is deburred. 
Or you can put the Unibit in a T-han- 
dled tapping wrench and you have a 
hand reamer. 

Testing the bit. We tried it on ma- 
terials from do-it-yourself aluminum 
to 14” steel-bar stock. In sheet metal, 


copper, brass, and aluminum—espe- 
cially with a portable drill—it worked 
extremely well. It will drill easy-to- 
chip plastic without any problem, too. 
It's even handy as a reamer in open- 
ing alignment holes in sheet-metal 
parts or brackets when assembling 
parts. Or you can enlarge slots or 
square holes, with little of the grab- 
bing and breaking you normally get in 
twist drills. 

With soft materials such as wood 
and plasterboard, the Unibit can be 
used as a hole saw, much like a *'stick- 
leback" bit. By moving it back and 
forth in a sawing motion and pressing 
in the desired direction, it'll saw and 
enlarge holes. 

The bit's not marked with hole-size- 
diameter increments, perhaps because 
they'd wear out fast. But with cach 
bit ordered, you get a thin metal tem- 
plate gauge. 

A Unibit costs $5.20. You can order 
one by mail from Harry C. Oakes, 
Inc., 84 S. Academy St., Wyoming, 
N.Y. 14591.—Phil McCafferty and 
R. J. De Cristoforo 
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"Say, Smokey—” 


A clinic on cars by America’s 
most famous mechanic 


Each month in POPULAR SCIENCE Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Send it to: “бау, Smokey—" Popular 
Science, 355 Lexington Ave., New York, N.Y. ж. 
10017. Questions cannot be answered by mail. 0 


My 1964 Ford Fairlane's automatic 
transmission won't shift from low into 
second until I drive at least a quarter 
mile. When the transmission is really 
cold, it won't shift before driving a mile 
or so. I had a new modulator put on 
and the bands tightened, but that didn't 
help. Then we took out the valve body, 
cleaned it, and found the plastic valve 
worn out. We replaced it with a penny. 
Still no improvement. What's the 
remedy? 

C. EISENMANN. Burlington, Iowa 


Quit fooling around with that trans- 
mission. Pull it out. tear it down, clean 
if, and overhaul it. I know the old story: 
"It's an old car and not worth the 
money." But that transmission doesn't 
care whether it's in a 64 Ford or a 72 
Caddy. An automatic transmission 1s 
fairly complex. It must be clean, and 
all valve and clutch parts. governor and 
shifter mechanisms must be adjusted 
and working according to the manual. 
Treat it right—i ll work right for you. 


My 1969 slant-six Valiant pings on 
regular gas at 55-60 mph on a level road. 
Гуе tried new plugs, cleaning the plugs, 
cold plugs, and timing five degrees one 
way or the other. But no luck. Doesn’t 
ping on high-test gasoline. 

BENTON E. REAMS. Bowie, Md. 


Pull the head, clean the carbon; then, 
if vou can, see if the head has been cut 
down. This can be checked out by mea- 
suring the combustion-chamber capacity 
with a fluid against the specifications. 
Also keep lookout for sharp edges stick- 
ing out into the combustion chamber. 
Have the exhaust analyzed on an air- 
fuel-ratio checking machine—though I 
doubt that’s the problem. I believe the 
pinging is caused by carbon апа too 
much compression. 


Several months ago I had a competent 
mechanic overhaul the 427-c.1. engine іп 
my stock ‘66 Corvette because it was 
burning oil excessively—though it doesn’t 
leak oil. He installed new valve seals, 
lifters, valve springs, valve locks, ball 
seats, camshafts, eight rocker arms, 
timing chain, cam gear, heat-control 
valve, 16 adjusting nuts, shims, valve- 
grind gasket set, and bypass hose. He 
ground the valves and tuned the engine. 
The car still burns the same amount of 
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oil as before. It blows some smoke when 
starting, but not an excessive amount. 
The mechanic said the compression was 
good on all cylinders. What could be 
the problem? Oil rings or bad valve 
guides? After six months and 6,000 
miles all spark plugs carried oil deposits. 

TOM SLIEMERS, Dayton, Ohio 


You said new oil seals, but not what 
kind. If you used the Perfect Circle 
type. I believe your trouble is simply 
piston rings leaking. If vou used the 
Chevy valve seals and the guides are a 
little worn. you could still be losing oil 
down the valve stems. Check the crank- 
case pressure at 3.000 rpm. Also check 
the intake-manifold gasket situation to 
make sure no oil is being pulled from 
the valve galley into the intake runners 
because of a bad fit, Also be certain 
you have the correct valve lifters—the 
wrong ones could flood the valve cover 
and stems. But I'm afraid your prob- 
lem's going to turn out to бе stuck, 
plugged rings, and glazed cylinder walls. 


I have a fine-running old GMC half- 
ton pickup that's satisfactory in every 
way except for lousy gas mileage. The 
150-hp V6 has new valves and the carb 
has been worked over. Yet the mileage 
is as low as six to eight mpg. I under- 
stand they've changed the manifold con- 
figuration in the newer models, which 
has increased mileage. 

JAMES H. WALL, Corvallis, Ore. 


These are fine old engines. But the 
intake manifolds lve seen for them 
were pretty mickey mouse, so maybe 
they've made a better manifold. But 
when these power plants are right, they 
do a pretty good job in spite of the mani- 
fold. I found that poor mileage usually 
was due to the camshaft somewhat out 
of time due to a bad chain, or that the 
cam needed moving to get it back to 
specs. We found some cams better than 
others. In fact we had a '65 model that 
averaged 20 mpg for 60.000 miles. May- 
be you'd better look into that end. 


My 1970 Olds Cutlass is equipped 
with rally suspension (same as 4-4-2) 
and Goodyear Polyglas wide-oval tires. 
The ride is firm, but tolerable most of 
the time. My real objection is the way 
the car hops or bounces when rough 
road surfaces are encountered while 


cornering. Do you feel that radial tir 
would make this car more stabl 
Would they improve the ride? 

R. E. LEWIS, Dayton, Ohi 


I think vour answer would be bett 
shocks. not radial tires. Generall 
speaking, radials ride harder, stay i 
true round better, but have less defle 
tion, especially in the compression are 
If that change should improve vour ride 
it would do so because the springs yoi 
have favor stiffer tires. 


During the first 5,000 miles I had t 
remove a jammed starter from my 197 
Ford Galaxie 500 because one of fo 
nuts from the converter fell betwee 
the Bendix and the starter housin 
About 10,000 miles later the transmi 
sion went out—planetary gears, bus 
ings, the works. My question: CouM 
the absence of this nut throw a factory| 
balanced converter out of balance, o 
contribute to wearing out these gears| 
This car has been driven, but not abused 
As a work car it's usually run abou 
1.000 miles a week. 

Е. S. KEILING, Jackson, Ohi 


I doubt that the absence of that n 
caused all the damage. Assuming th 
the unit was balanced, a missing nu 
would put її out of balance; but to hav 
caused such an early failure it must hav 
vibraied seriously in the first 5.000 mile 
If we can accept your definition of nor 
mal driving, I believe your transmissio 
failure was born at the factory, mi 
wifed by the original assembler. 


Ive got a '69 Plymouth Fury wago 
with trailer-towing package, Addco rea 
stabilizer, Delco air shocks, Crager 15x 
wheels with no offset, and LR Goodric 
radial tires. I pull an 18-foot I/O boa 
and camping gear occasionally. Rea 
wheels never get into the water while 
launching, and trailer tongue weight 1 
75-100 pounds. My problem is rear: 
wheel bearings. I've had to replace twe 
on the right rear and four on the lef: 
in 50,000 miles. I carried the same loac 
and equipment with a '65 Barracuda 
and went over 100,000 miles withow 
trouble. Any help will be appreciated 
I'm out of ideas, and so is my dealer. 

ROBERT MERRIAM, Santa Cruz, Calif 


You have overloaded the rear-axle 
bearings. І doubt if the little trailer has 
much to do with it. Weigh the rea! 
wheels and check that weight with the 
recommended axle capacity, and I think 
you'll find the trouble. In a сотрагіѕог 
with the Barracuda, you'll find that 1 
uses a different type of bearing. Othei 
things that might help: a better lube foi 
the bearings. and watching the adjust. 
ment very closely. 


Since I purchased my 1971 Ramble) 
Matador Ive had trouble with initia. 
starting. Regardless of how the gas ped. 
al is pushed to set the automatic choke 
the engine starts right away but stalls 
when engaging the automatic transmis: 
sion. I've taken the car back a dozen 
times and they make different adjust. 
ments—having the engine race on fast 
idle-but to no avail Гуе suggested 
putting in a new carburetor, but the 
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Yes, there is a difference in spark 
plugs. There are a number of features 
that make a Significant difference 
inAC Spark Plugs. ЕҢ 3 

Тһе two new- 
est features are 

. the improved 
Alumina insulator 
material and the 
lron-Glass seal. 
Both are standard 
in all AC Spark | 
Plugs. | 
1.AC's Alu- | 
mina insulator 
provides added 
strength, added 
protection against | 
corrosion, and 
improved insula- 
tion under high | 
temperatures. 


Is there really a aie 
in spark plugs? 


2. AC's lIron-Glass Seal is an 
improvement over the copper-glass 
seal previously used. 

It helps provide a positive seal 
against compression leakage through 
the center of the spark plug. | 

These new features 
are built into the AC 
ACniter Spark Plugs that 
go into your car. 

Whether you tune 
your own car or have 
it done, next time ask 
for ACs. 

Hemember, there 
is a difference in 
spark plugs. 


ACNITER | 


AC SPARK PLUG DIVISION 
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Make your 

first boat the 
right one for you 
and your family 


The one boat that’s done more to 
make water sports safer and more 
fun for everyone. Boston Whaler! 
Unsinkable, bails itself out. Com- 
fortable, level ride. Roomy and 
stable. High speed performance 
without the “ріп” outboards. 

And Boston Whalers are easy to 
handle. Even youngsters quickly 
become competent boatmen. 


See your dealer. He's listed in The 
Yellow Pages. Or send for our new 
full color catalog with action photos 
and information on all Boston 
Whaler boats from 9'2" to 21'4". 


EX. Luar 


e 


never 


been so easy 
to catch fish. 


Another fish story? Not from Ricoh. In its 
а Bees rugged, compact capsule with optical glass 
window, Ricoh’s Hi-Color 35mm camera takes 
pictures as deep as 100 ft. underwater. Set 
the shutter speed and the : dii 
camera does the rest— 
automatically. Spring 

motor takes 10 shots in 10 seconds 
—automaticallv. Out of the capsule, it's an 
advanced automatic pocket-sized camera. 
The Ricoh Hi-Color 35 camera, case, 
capsule, sportsfinder and underwater 
flash—all for under $135. Accepts 
eolor correction and close-up lenses. 
Send for a complete report by Skin 
Diver Magazineto the address below. 


e 
Ricoh 
Hi-Color 35 Marine System. 


Braun North America, Dept. PS-5, 55 Cambridge Parkway, Cambridge, 
Mass. 02142. A Division of The Gillette Company. Price subject to change. 
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Boston Whaler Inc., 
1173 Hingham Street, Rockland, Mass. 02370 


Please send a copy of your latest catalog to: 


State 


“Say, Smokey—" 


[Continued] 


dealer won't go for it. I presently ha 
5,500 miles on the odometer. It d 
appears when І start it the second ti 

ARNOLD JOSEPH, West Haven, Con 


Your problem is cold, lean air-fu 
mixture at low velocity. You can he 
it some by waiting a little longer befo 
putting the transmission in gear from 
cold start. Emission control plays a pa 
here. To meet the emission standar 
carburetors must be designed very lea 
and timing retarded. Both aggrava. 
cold-start stalling. When the carb a 
all adjustments are perfect, it's not 2 
bad, but to make every car that we 
and keep it in adjustment ts next to in 
possible with the carburetors we hat 
today. Look for a mechanic who ca 
find that fine balance of cold-startir 
and conformance to emission standard 


I wince every time the tires sque; 
when I corner. Just what damage 
done to tires when they squeal? 

CHRIS VORLOFF, Vienna, V. 


When you hear that squeal the tiri 
have more work to do laterally than th 
can handle. They are not geometrical 
lined up in reference to each other, an 
one or more of the tires has been pushe 
over the limits of its adhesion. You ca 
bet there is damage indicated by th 
squeal, since that noise comes from slic 
ing—which raises the wear rate, її 
creases the temperature, and in som 
cases causes severe tire distortion, 0 


The problem with my 1963 Cadillac. 
that I really have to kick it down to ge 
it moving from a red light. The car h: 
92,000 miles on it. Is there any kind « 
adjustment? I know there's enoug 
transmission fluid. What should I do? 

RALPH SMALL, Clinton, №. ^ 


At the risk of sounding like a sma: 
alec—considering a car of that age wil 
so many miles on it, and so general 
question with such а meager descriptio 
of the symptom—my suggestion is to ¢ 
to a good garage and get the mechan 
to take a ride in it. Start listening 1 
him when you get back. 


My five luncheon companions a 
agree that the right rear tire of a cz 
with standard differential wears faste 
than the left rear—because the rigl 
rear is the drive wheel. One of the 
even told me that his garageman sai 
he should always put snow tires bac 
on the same wheels because the тірі 
tire, being on the drive wheel, woul 
show more wear. I disagree with the 
all. What do you say? 

C. D. WILLIAMS, Shaker Heights, Oh; 


A standard differential is suppose 
to drive both rear wheels equally. Bu 
in reality, the right rear wheel will spi 
first when put to extreme load cond 
tions or in slippery going. Leave th 
drivers door open, put your car i 
neutral, and accelerate sharply to th 
high limits. You'll notice the door ris 
and the whole car roll to the right. Yo 
can start arguing from there. ІР 
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the more you need The People Tire. 


Maybe you can do enough of the 
wrong things to this tire to tear it up. 
But it's tough. 

Maybe you can find enough back 
roads to plow through, or enough fields 
to pull off into, or stop in enough 
muddy, rocky camp grounds to do it in. 
Butit's tough. Really tough. 

Firestone builds this tire with a strong 
polyester body. And right under the 
tread, where a tire really gets it, we put 
two armor belts of steel — made of steel 
cords so strong a single cord will " a 


your car 


car, cords set so close together it takes 
805 feet to make just one tire. 

Our engineers call this tire the 
Firestone 500 Steel Belt. We call it The 
People Tire. 

We're not saying it's a tire you 
shoulant take care of. Were saying 
that, with a little care, it will really take 
care of you. Wherever you take 
your car. 

Go to your Firestone Dealer, Store or 
service station and let them tell you all 
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This “eye” is built into the camera This “eye” is an accessory 
New Pentax Spotmatic Ша has the Strobo- 
Eye flash-quenching sensor built in. You can 


see it under the film-rewind crank. 


Accessory “eye” will work on any came 
synched for electronic flash—but only wi 
Auto/Strobonar flash units, like this 77 


— 
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Welding’s fun. Make 
wrought-iron furniture. Sculpt 
something. Fix the unfixable. 

This welding, brazing, 
soldering and flame-cutting 
Handicrafter outfit makes metal 
about as easy to work as wood. 

It comes complete with 
oxygen and fuel-gas regulators, 
welding torch, cutting, heating 
and welding tips, tip cleaner, 
goggles, cylinder wrench and 
hose. All for $135. 

From Airco Distributors. 
Almost everywhere. In the 

| Yellow Pages under “Welding 

| Equipment and Supplies”. Also 
ask to see our economical 
Minicrafter for $77. 
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ASA dial, under rewind crank, sets Strobo- With ASA set, you have a choice of le 
Eye on Pentax lla for correct film speed. openings; eye adjusts light to apertur 


PERSONAL-USE REPORT 


The Camera Eye That Says Stop 


Ты automatic electronic flash— 
which “‘quenches” itself when light 
duration is just right—has been 
around for seven years now. It’s great 
—but it has a problem. The sensor, 
which tells the unit when to switch off, 
is on the flash unit itself. Thus, the 
light reaching the flash unit may be 
okay, but—as, for example, when 
you're angling the flash away for 


model of the Pentax camera—Mod 
IIa. Second, they sell it as an acce 
sory for any camera synched for ele 
tronic flash. 

In either case, you set the ASA i 
your film on the Strobo-Eye (the sei 
sor) and select the lens opening yc 
wish to use—within a range of choice 
that depends on the object distanc 

With your lens and the Strobo-E 


Please send me information on 
Handicrafter and a free copy of your 
24-page manual, "Basic Welding 
for Craftsmen." 


Stal LL Lu йр 


Box 486, Union, N. J. 07083 


bounce—it may be wrong for the cam- 
era. And what's more important? 

Now the Honeywell people, who in- 
vented the automatic electronic flash 
in the first place, have come up with 
one of those simple but sensible devel- 
opments that's bound to be widely 
imitated and perhaps become univer- 
sal: They've put the sensor on the 
camera. 

They do that in two ways. First, 
they've built a flash sensor into a new 
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set, you just keep shooting. The flas 
duration is automatically adjusted f« 
changes in distance. 

To go with the Strobo-Eye, Hone: 
well has two new flash units: tl 
Auto/Strobonar 772 and 882. 

Prices? Spotmatic Па with f/1 
lens: $379.50. Accessory Strobo-Eyi 
$30. Auto/Strobonar 772 (with r 
chargeable battery): $159.95. Mod 
882 (battery-pack model) : $189.95. 
Everett H. Ortner 


Before you buy 


any - camping eq I 


е the Zebco Travel 


if th 


Zebco Traveler's complete line of 
camping products is sure to catch your 
eye. But don't stop there. That hand- 
some stove that looks like an attache 
case has Zebco Traveler's exclusive 
11,000 BTU Duo-Ring burners that 
stand up to the wind better than any 
burner you've ever seen or used. 
They're adjustable to any cooking tem- 
perature, and you can count on them 
for constant maximum heat—even when 
you're using both at the same time. 


And that big new 10,000 BTU propane 


CONSUMER DIVISION BRUNSWICK CORPORATION 
P.O. Box 270, Tulsa, Oklahoma 74101 


Recreation Products from: Anba, Blizzard, Piz Buin, San Marco, Ben Pearson, Strolz, Zebco 


Distributed in Canada by Brunswick International (Canada) Ltd. 
1156 Dundas Highway East, Mississauga Ontario, Canada 


catalytic heater will let you stay out- 
doors to enjoy camping, boating and 
stadium events longer. It's loaded with 
safety features and you can light it 
indoors with proper ventilation and 
never worry about flameup, smoke or 
odor. It has Zebco Traveler's exclusive 
EK3 lifetime catalyst pad, and because 
it uses propane fuel, you never have 
to pump or prime it. 

Features like these are in all Zebco 
Traveler propane products—and 
there's a thorough complement of 


er line. 


vont sell VOU, 
"features will. 


accessories and fuel tanks. Zebco 
Traveler even has an Air Freshener 
to keep your tent, camper, boat—any 
enclosed area—as fresh as the out- 
doors should be. It's an odorless disc 
with a self-adhesive back that sticks 
to any surface, lasts a full year and 
removes unwanted odors without 
leaving one of its own. 


Get acquainted with Zebco Traveler 
products at your local outdoor head- 
quarters now. There's a lot more to 
them than good looks. 


JEBLO 


TRAVELER 


City 


FOR SAFETY AND 
EXTRA VALUE LOOK 
FOR THIS SEAL! 


This seal is found only 


on recreational vehi- 
cles certified by the 
manufacturer as being 
built to exacting stand- 
ards of safety. ANSI 
Standard A119.2 and 
National Electrical 
Code C1 cover plumb- 


WANT EC ТШЕ 


LERTIFIES 
COMPLIANCE WITH 
ЕМЕЛ ТЫР 
міні ТЕ Ыы CODE C1 


trical systems. RVI 
check manufacturers 
to assist them in main- 
taining the high stand- 
ards of safety repre- 
sented by this seal. 


| You owe it to yourself — and your family 


...try a recreational vehicle. Discover why 


| millions of great friendly people say it's 


"The Way to Go!" 


For information on recreational vehicle 


standards — mail this coupon today! 


Name 


Address 


Zip 


Tj. E 
LE nl 


RECREATIONAL VEHICLE 
INSTITUTE 


Dept. 72, O'Hare Office Center North 
2720 S. Des Plaines Ave., Des Plaines, ІІІ. 60018 


*The "WAY TO GO" is the title of a new RVI 
half hour color movie on recreational vehicling 


throughout the U.S.A. Write for full particulars. 
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New Winchester 9422 kept all shots inside 
bull's-eye. It matches ancestor's handling 


Winchester 94 — 
Magic Name in a 
.22 Version 


Looking at the newcomer to my gun 
rack, I can't help wondering why Win- 
chester waited so long before making 
the model 9422. 'This new .22 rimfire 
lever action is the spit'n image of the 
Winchester model 94 carbine, their 
all-time best seller. 

Familiarly known as the “Тһігіу- 
thirty " (for its most popular caliber), 
the model 94 has been the No. 1 deer 
rifle with generations of American 
hunters. Since its introduction in 
1894, over 815 million model 94 car- 
bines have been sold—an unequaled 
record. 

Eye appeal certainly has been a big 
factor in the model 94's perennial pop- 
ularity—most men like its traditional 
Western styling. Compactness, light 
weight, and fast handling have helped, 
too. With virtually the same specifi- 
cations, the new model 9422 seems to 
have inherited all of tnese character- 
istics. 

Shcoting it at ranges up to 100 
yards, І ıound the model 9422 a good 
performer. It’s certainly accurate 
enough for informal target shooting, 
small game and varmint hunting—I 
had no trcuble keeping all of my shots 
in the bull’s-eye. Lever action is 
smooth and fast in operation. 

Ілеге аге two models—both $99.95 
—and ісепіса! except fo. chamber: 
the 9422 handling .22 Short, Long, 
and Long-Rifle cartridges interchange- 
ably; cne 9422M for the twice-as-pow- 
e.ful .22 Winchester Magnum Rimfire 
round only. Magazine capacity: 21 
Short, 17 Long, or 15 L.R.; 11 W.M.R. 

Side-ej.cting, the 9422 has a solid- 
top receiver grooved to take standard 
scope mounts. Issue sights are adjust- 
able semi-buckhorn rear, and hooded 
ramp front. Takedown is easy, involv- 


qualities, too, says Wahl, after field-testing 
the new rifle at ranges up to 100 yards. 


Just like two peas in a pod: 
Model 9422 .22 (left) 


Model 94 .30-30 


bU .........У/еїрһї (1Ь5.)......... 612 
(71 NR Overall length (in.)....... 373% 
ДАУА re Barrel length (in.)....... 20 
poi очатона Length of pull (in.).......13 

Теса, Drop at comb (іп.)....... 134 

ышка Drop at heel (in.)....... 2% 


ing a single coin-slotted screw. As in 
the original 94, “safety” is the Һат- | 
mer’s half-cocked position. | 
Im much impressed by the new 
model 942975 fine finish—best Гуе seen 
on any standard-grade firearm in. 
years. Stock and forearm are real. 
American walnut. Winchester has a. 
winner in this new .22 lever-action 
| 


carbine. Their Бір problem now: meet- 
ing the demand.—Paul Wahl 
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Thenew Norelco VIP 


Or closer. 


Now nine precision adjustments give you the 
closest, most comfortable Norelco shave yet. The 
secret is the closeness-comfort dial. It lets you adjust 
the super Microgroove™ heads perfectly and pre- 
cisely for your beard, your skin, any part of your face. 


And the VIP™ shaves so close it dares to match 
shaves with a blade. So close, it can actually shave 
below skin level. Yet it’s uniquely comfortable, be- 
cause its self-sharpening rotary ! 
blades can't nick or pinch. 
And its floating heads nestle 
into every curve of your face. 


Norelco comfort, close- 
ness—and now adjustability. 
They're all combined in the 
new VIP, for a better way to 
shave. Try it. 


Available in cord or rechargeable models. 


The/Nore/có VIP 


The closest shave. 


© 1972 North American Philips Corporation, 100 East 42nd Street, New York, N.Y. 10017. Norelco consumer products include: Men's and Women's Electric Shavers, 
Rembrandt Square Lotions, Lighted Shaving Mirror, Sun & Heat Lamps, Heated Styling Comb, Hand-Held Hair Dryer, Salon-Style Hair Dryers, Electric Hairbrush, Room Heaters, 
Cordless Clothes Brush, Travel Press, Coffee Mill/ Coffee Maker Combinations, Car Vacuum, Hearing Aids, Tape Recorders, Cassettes, Hi-Fidelity Components, Electronic Educational Kits 


Look and 
Listen 


News, comment, and opinion 
from the world of home- 
entertainment electronics 


Ву C. P. GILMORE 


Cartridge TV—the battle warms up 

The Cartrivision system of home video 
recording moved ahead of the pack when 
Sears announced it would start selling 
units this June [Look & Listen, Apr.]. 
But the game isn't over; in fact, it's just 
beginning. Shortly after the Sears an- 
nouncement RCA had a supersecret 
showing of ils new magnetic-tape cas- 
sette machine. The RCA system uses 3⁄4- 
inch tape, but it is not compatible with 
the other major 34-inch tape user, Sonv. 
Sony, meanwhile, is blitzing the U.S. trv- 
ing to find industrial and commercial 
customers for its new system. One of 
the first Sony customers is Amtrak, the 
government agency now running the 
passenger trains, which is using them to 
show movies on trains. 

Despite the fact that CBS is closing 
down its EVR duplicating plant [Look 
& Listen, Mar.], Motorola says it will 
still make and sell the playback units. 
Prerecorded cassettes will be made in 
England for the time being. And three 
or four other systems—all incompatible 
—are still in development. 

All told, it seems that the race is wide 
open and the outcome very much in 
doubt. 


The wired city 


A model town designed to test a star- 
tling new concept is being planned bv 
the Ministry of International Trade and 
Industry in Japan. All families in the 
community to be built in a Tokyo suburb 
will be connected by cable to each other 
and to a central computer. All daily ac- 
tivities, such as shopping, education, 
much medical treatment, and. of course, 
entertainment will be provided throuch 
the two-way CATV system. Trial svs- 
tems of this type have keen tested on a 
limited scale in the U.S., but this will be 
the first community-wid2 experiment to 
see how people make use of total com- 
munications. 


Meanwhile, back home. . . 


Last month I wrote about the new 
FCC rules that will help broaden the 
program selection on many cable-TV 
systems in this country and ultimately, 
perhaps, make way for the wired city. 
That notion got some powerful backing 
recently when Robert W. Galvin, board 
chairman of Motorola, told a conference 
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Projection TV: 
The picture on the 
wall brightens 


Wall-sized TV has 
been a dream ever 
since the birth of tele- 
vision. Now Sony says 
it will market this pro- 
jector and 2.5-by-3.3- 
foot screen late this 
vear for about $1,600. 

The system uses an 
extra-bright 12-inch 
Trinitron with projec- 
tion lens and a highly 
reflective wall screen. 
Big problem is bright- 
ness—or lack of it; the 
picture averages three 
footlamberts, or about 
the same as a super-8 
movie; you view it 
in total darkness. The 
proposed Advent sys- 
tem [Look & Listen, 
Feb.] is a good bit 
brighter (10-15 foot- 
lamberts) and bigger 
(4.5 by six feet) but 
it’s also more costly. 


of the Institute of Electrical and Elec- 
tronics Engineers that we should not 
only declare it national policy to hasten 
the advent of the wired city, but use the 
opportunity to completely overhaul our 
present system of TV. 

First, says Galvin, we should set a 
date for doing away with all present TV 
broadcast stations and transmitting all 
programs by cable. Broad-band two-way 
cable shou!d be made standard between 
now and the switchover date so that we'd 
have the facilities for implementing all 
of the service envisioned in the Tokyo 
suburb. Then, with everybody connected 
to the super cable, it would be possible 
to institute all of the services such as 
banking, shopping. visiting the library. 
and receiving some medical care via the 
tube. 

And while we're making all those 
changes, says Galvin, we should do some- 
thing about picture quality. He suggests 
settinz up new standards, calling for 
pictues made up of 800 or 1.000 lines, 
rather than the present 525. This would 
make it possible to develop wall-sized 
screens, perhaps three by four feet, with 
sharp, photo-like resolution and un- 
heaid-of color fidelity. 

Just what all this would mean is hard 
to visualize, but for one man’s view, read 
the article in this issue, in which Dr. 
Peter Goldmark, the eminent inventor of 
the long-playing record, the field-sequen- 
tial system of color TV by which we got 
color pictures from the moon, the EVR 
cartridge-TV system, and many other 
important developments, pictures his 
private dream of the world of the future. 


Four-channel: a progress report 
by Ken Furie 


. If you're eager to make your move to 
fcur-channel sound. there's no shortage 
of equipment or recor ! n^s available for 
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most of the systems now in contention. 
But if you can wait, you might do well 
to let the industry figure out (1) what 
to do with four-channel, and (2) how to 
do it. 

To find out how the various systems 
measure up, I have filled my listening 
room with a jumble of boxes and wires 
including: a pair of new Advent speak- 
ers: a Kenwood KW-6044 four-channel 
open-reel tape deck: a Lafayette play- 
back-only RK-48 deck for Q8 cartridges; 
E-V, SQ, and Dyna decoders; and as- 
sorted amplifiers, turntables, etc. From 
many hours of comparative listening 
come two basic impressions: 

e Recording people dont seem to 
know what to do with the medium. 
There are two theories, both perrectly 
valid: 

(1) Use the rear channels for "ambi- 
ence” information, to recreate the acous- 
tics of the recording site—or, more 
accurately, of a room or hall created in 
the engineers’ ears. This applies espe- 
cially to most classical music, and while 
it’s a fine theory, the four-channel re- 
cordings I’ve heard aren’t much more 
impressive than what matrix decoders 
сап derive from ordinary stereo records, 
tapes, or broadcasts. 

(2) Put original information in all 
four channels, so the engineer can create 
any directional effect. This has enormous 
possibilities, but demands enormous 
creative imagination. We're getting 
mostly, “Well, let’s put drums left-front 
and piano right-rear because what the 
hell.” The result: background music that 
jumps around a lot. 

е Matrix systems simply don’t mea- 
sure up to discrete four-channel. The 
encoded discs are okay for ambience- 
type four-channel, but I think the most 
exciting potentis! is in t^e all-around 
type, and in iny experience encoded discs 

Continued 


Mr. & Mrs. Tom Logan of Bel-Air, California 
and the new Mazda ЁХ2. 


= 


Sparking the car of tomorrow today. 


The revolutionary rotary engine is running on the streets of the U.S. 
right now. 

We at Champion developed spark plugs specifically for the unique Mazda 
rotary engine. And they were the first American spark plugs factory-approved 
for use in the Mazda rotary. 

Now, Mazda is installing our Champions (four in each Шол: a 
engine) in many of their rotary-powered Mazdas— CHAMPION 
right at the factory. | PLUGS 


Toledo, Ohio 43601 


20 million people have switched to Champion Spark Plugs. 


©1977 5uperscope; Inc., 8124 Vineland. Аме. Sun Valley, Calif, 91352 


FOR HUNTERS 
AND FISHERMEN 


Great double catalog offer for all-around sportsmen. 


Full-color, 44-page Harrington & Richardson Firearms | 


Catalog features H&R sporting rifles, shotguns, re- 
volvers plus famous Webley shotguns from Britain, an 
H&R exclusive. Also 44-page H&R Angler's Catalog on 
full line of internationally-known Hardy fly fishing 
rods, reels and accessories, another U.S. exclusive 
from H&R. Mail coupon today for your free copies. 


p————————————————— 


HARRINGTON & RICHARDSON, INC. 

Dept. PS572 320 Park Ave. 

Worcester, Mass. 01610, U.S.A. 

ÛJ Please send free copy of H&R Firearms Cata- 
log, postage paid. 

[] Please send free copy of H&R Angler's Cata- 
log, postage paid. 
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KAP COVER 
on your piekup 


sure! Your pickup is a workhorse. But top 
it off with a handsome k. d. Kap Cover and 
suddenly you have the extra fun and use of a 
family sports car. You have a camper on week- 
ends and a smart carry-all that keeps loads 
and kids safe and dry the rest of the week. 


Designed һу Winnebago and built with fa- 
mous Thermo-Panel >, you get great insula- 
tion and a rich paneled interior. 


Lots of accessories, from boat racks to 
bunks, and more than 90 models help you 
choose the Kap Cover that just fits your 
needs. 


Send today for FREE catalog on complete 


line of COVERS and CAMPERS 
Winnebago Industries, Inc. Dept. PS а 


Thermo-Panel Materials Division, & 

Box 152, Forest City, lowa 50436 

Name 

Address . TEN | 
City. state АВ: E 
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Look and Listen 
[Continued] 


fall short: First, they don’t approach the 
complete separation of a discrete tape 
system. Second, to enjoy what separa- 
tion there is, listening position becomes 
critical—a return to the X-marks-the- 
spot days of early stereo. 

I've listened to discs encoded in CBS’ 
SQ system and E-V's Stereo-4 system. 
Wherever possible, I compared these 
with the same recording on discrete 
tape. Even though Im strongly com- 
mitted to discs (they're cheaper and 
sound better than tapes), I preferred 
the discrete tape in each case. 


On the (four-channel) record 


Matrixed discs have one big plus: You 
can play them on two-channel equipment 
and get full stereo effect, without in 
any way harming the grcoves. (Unfortu- 
nately makers are releasing separate 
two- and four-channel versions—with the 
encoded disc usually costing $1 more.) 

An example of what only a disc can 
do is American Piano Music (Golden 
Crest, E-V-encoded)—a delightful pro- 
gram played by Grant Johanesen. In a 
piano recording, any speed variation, 
any surface noise, any weakness in highs 
or lows will be painfully apparent. This 
disc sounds great, and it’s one four- 
channel recording that does have am- 
hience. 

But when the sonic demands aren't so 
stiff, and channel separation is more im- 
portant, Q8 stands out. I compared the 
E-V-encoded disc, Q8, and open reel of 
Brass Menagerie, Vol. 1 (Project 3). It's 
familiar pop tunes with simple, insistent 
rhvthms, lots of brass and percussion. 
While the disc was very easy on the ears, 
the Q8 was a clear winner. Surprisingly, 
the open reel, which costs nearly twice 
as much, didn't sound much better than 
the Q8. 

Santana Abraxas (Columbia), the rock 
group Santana's latest offering, shows 
one thing four-channel can do: I've nev- | 
er heard the sheer sound pressure of live 
rock this closely reproduced. More inter- | 
esting musically is Chase (Epic),a group 
that combines rock and jazz to produce 
some pretty high-class rock. In both 
cases, the SQ disc is enjoyable, the Q8 
cartridge spectacular. 

Columbia also has some recordings 
that are specially adapted to four-chan- 
nel. Morton Subotnick's T'ouch is a new 
electronic composition written for the 
medium. It's intriguing. particularly in 
the Q8. Another electronic creation, the ` 
Moog-synthesizer Switched-On Bach, is 
at least fun to listen to. 

Of the Columbia SQ orchestral discs 
Ive heard, only one really impressed 
me. It's a brand-new release of Stravin- 
skys Petrushka—the amazing Pierre 
Boulez’ first recording with his new or- 
chestra, the N. Y. Philharmonic. And 
it is superb in every way. 

Sleeper of the month: The Music of 
Karl King (Golden Crest)—17 snappy 
marches by the late bandmaster (1891- 
1971), the nearest we've come to a suc- 
cessor to Sousa. The U. of Illinois 
Symphonic Band plays smartly, and the 
E-V-encoded disc sounds fine. 


66 | POPULAR SCIENCE 


Before you spend 


Low maintenance for your lifetime 

Buy siding for your lifetime. Siding you 
can forget about once it's on your home. 
Siding you'll never have to paint. (Have 
you had a painting estimate lately?) 


Your choices in siding 

You can buy a metal siding. A plywood 
or hardboard type with a plastic finish. A 
siding of 
inorganic 
mineral fibre 
compounds 
with a surface b. 
coating. a 29 V 

Or, you can Wood siding — 
buy solid am a 
vinyl. 

With the 
exception of 
solid vinyl, 
the sidings 
mentioned EI 15, 
һеге require Metal Siding 
паран tiu ge ] cR 
one thing you j ЖШС 
don’t want in —À РЕШ 
Mineral Fibre 


C 


a siding. 
Metal sidings 
were among 
the first introduced. But they leave much 
to be desired. When scratched, the 
scratches show because the paint is only 
a surface layer. They dent easily. Remem- 
ber, any painted product will eventually 
require repainting. 


What is Bird Solid Vinyl? 
It is one of the most inert forms of poly- 
vinyl chloride (PVC), one of the toughest 
building materials known to science. For 
almost 30 years, it's been used in indus- 
try's most difficult applications — piping to 
carry corrosive acids, insulation on high 
voltage underground cable and power 
lines, etc. Through experimentation, Bird 
developed its own process by which PVC 


The best dressed homes wear Bird. 


beauty of wood. But with none of the 
recurring headaches. 

Bird solid vinyl never needs paint. An 
occasional hosing down keeps it clean, 
fresh, beautiful. Stubborn smudges are 
easily removed with a mild detergent. 

It can't show scratches because the 
color goes all the way through, from front 
to back. It can't dent, pit, rust or make 
noise like metal. Can't peel, flake, blister, 
rot or burn like wood. Can't attract elec- 
tricity or ruin TV reception. 


Choose the style you want 


Some homeowners like smooth sidings. 


Others like grained types. Bird has both. 


Bird vinyl clapboard comes in an 8" width, 


in Double 4" for those who prefer the 
natural colonial look. They come in white. 
gray, green and yellow. 


Bird vertical siding in V-groove style is 
highly popular for accent areas around 
doorways, for gables and special-decora- 
tive effects. 


Bird matching accessories 

Bird also makes all necessary acces- 
sories — Bird Vinyl shutters in many sizes 
and wide range of custom colors; gutters 
and downspouts; soffit and fascia board 
systems. With color-coordinated acces- 
sories, your home will have a harmoni- 
ously-finished look. 


HE 


Shutters 


a couple of thousand 
on new sidi 
a couple of minutes to 
learn about vinyl. 


is extruded as solid siding. It embodies the 


q, spend 


1 
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| Vertical Siding = 


Bird beauty, protection, value 


If you're thinking seri- 
ously about re-siding, you 
owe it to yourself to check 

out all the advantages of 
Bird Solid Vinyl. For the 
name of the Bird dealer 
nearest you, call this 
toll-free number, any- 
time, day or night, 
from anywhere 

in the U.S. 

800-243-6000. 

(In Connecticut 
MEE call 1-800-882-6500.) 
Or mail coupon for information. 
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91972 Superscope, inc., 8124 Vineland Ave., Sun Valley, Calif. 91352 


Not all 35mm reflexes let you keep up 
with the action. When you look away to 
adjust the camera, you lose the race. 

With a Minolta SR-T 101, you never lose 
sight of your subject. Because you set 
shutter speed and lens opening by simply 
aligning two indicators in the viewfinder. 


When identified by a factory-sealed “М” 
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Freeze-a-Ferrari. 
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So you can frame, focus, adjust exposure 

and (Varroom!) get the shot, fast and easy. | 
Minolta SR-T 101, from about $265. The 

Minolta SR-T 100, about $220. For litera- 

ture, write Minolta Corporation, 200 Park 

Avenue South, New York, New York 10003. 

| | * А Леп ө 

In Canada: Anglophoto Ltd., Р.О. Minolta | 


tag, Minolta 35тт refler cameras are warranted by Minolta 


Corporation against defects in workmanship and materials for two years from date of purchase, ет- 
cluding user-inflicted damage. The camera will be serviced at no charge provided it is returned within the 
warranty period, postpaid, securely packaged and including $2.00 for mailing, handling and insurance. 
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Тһе Toggler-New 
Plastic Fastener 


How it works (top to bottom): Drill a is” 
hole, hammer fastener flush with surface, 
use the plastic key to wedge it in tightly, 
апа presto—it's ready to use. 


Anchoring cabinets, hutches, and 
bookcases to your walls is a cinch with 
these handy expansion fasteners. You 
can install them in minutes with a 
drill and a hammer. 

Unlike most metal or plastic fasten- 
ers, which are made for use either in 
a solid or a hollow wall, you can use 
the polypropylene Toggler in both. 
Hammer the fastener into a hollow 
wall and the Toggler's flaps open and 
lock it in. In a solid wall, the ex- 
panded flaps wedge it tightly in 
place. 

A package of six fasteners, with six 
screws and a plastic installation key, 
will cost you 59 cents. You can get 
'em from Mechanical Plastics Corp., 
964 Third Ave., New York, N.Y. 
10022.— Doug Garr 
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Give your John Deere an hour... 
and ІРІ! give you the weekend. 


With beautiful weekends ahead, 
get the yard work behind you. A 
John Deere Lawn and Garden trac- 
tor will trim your turf any weekday 
evening between dinner and dusk. 
And it'll do dozens of other week- 
end-saving jobs. Haul heavy loads. 
Sweep up leaves. Doze the drive- 
way. Spray, spread and more. John 
Deere country-bred quality helps 
keep it running strong for years. 
See your John Deere dealer for 
tractors from 7- to14-h.p. Plus rid- 
ing mowers and walk-behinds for 


smaller lawns and budgets. ASK 
about his financing and service, 
too. And have a nice weekend. 

For folder, write John Deere, Dept. LG, 
Moline, Hl. 61265. For the name of your 
nearest dealer, see the Yellow Pages or 


call, toll-free, any time, 800-243-6000. 
In Connecticut, call 1-800-882-6500. 


John Deere 
Weekend Freedom 


JOHN DEERE 


Science 
Newsfront 


Last- minute news 
and notes to keep you 
up-to-date 


By ARTHUR FISHER 


New solid-state research tool 

A new technique for probing the prop- 
erties of solid matter—defects in a crys- 
tal, for example—has been developed by 
scientists at Bell Laboratories. Just as 
previous methods rely on bombarding a 
material with beams of light, X rays, 
neutrons, or electrons, so the new system 
employs phonons. 

Phonons are packets of sound energy 
vibrating in a solid at ultra-high fre- 
quencies—so high that the energy is com- 
monly thought of as heat. The Bell 
scientists, Dr. Robert C. Dynes and Dr. 
Venky Narayanamurti, have found a 
way to generate and tune phonons in 
very narrow (and therefore useful) fre- 
quency bands as high as 400 billion Hz, 
100 times higher than previously pos- 
sible. The phonons are generated by a 
device consisting of a heater—in the form 
of an alloyed-metal film of copper and 
nickel (called a thin-film Constantan 
heater) —close to a thin superconducting 
film of tin, but separated from it by a 


thin layer of an electrical insulator. The 

crystal being studied (a sapphire in the 
photo) is attached to the heater and the 
tin film, and then sealed inside a cryostat 
which lowers the temperature to better 
than —450 degrees F. The heater is 
switched rapidly on and off, each pulse 
shooting high-energy phonons into the 
superconductor. 

The reason a superconductor loses all 
electrical resistance when it 1s cooled to 
near absolute zero is that its electrons 
become bound together in pairs. Pho- 
nons of high enough energy break up 
these pairs, exciting them to a higher 
energy level. But when the electrons re- 
combine, they emit phonons equal in 
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Mammoth volcanic mountain discovered on Mars 


АН 


As the huge dust storm that veiled the surface of Mars subsided la: 
winter, Mariner 9 relayed photos to delight astronomers waiting at J 
Propulsion Laboratory. This beauty shows a gigantic volcanic mou 
tain—Nix Olympica. It is 310 miles across at the base (twice any simila 
pile on Earth); the main crater is a staggering 40 miles wide. 


energy to the binding energy that held 
them coupled originally. The process is 
very roughly similar to what happens 
inside a laser, and the result is a narrow 
band of high-frequency phonons, with a 
power up to hundreds of milliwatts. By 
varying a magnetic field applied parallel 
to the thin-film superconductor, те- 
searchers can tune the frequency of the 
phonons being generated. 


Sweet, sweeter, sweetest 

The sweetest natural product known 
has been isolated at the University of 
Pennsylvania’s Monell Chemical Senses 
Center. Dubbed “Monellin” by its dis- 
coverers, it is derived from a well-known 
wild red berry that is a favorite food in 
tropical West Africa. Like the artificial 
sweeteners cyclamate and saccharin, it 
contains no carbohydrates. But unlike 
them, it is a soluble biodegradable pro- 
tein—the first protein to elicit a sweet 
taste in man. Its sweetening power is 
3,000 times greater than sugar's. 


Pioneer 10 to Jupiter 

The first spacecraft designed to leave 
the solar system for interplanetary space 
has been launched successfully. Pioneer 
10, whose primary mission is to investi- 
gate the neighborhood of Jupiter and 
take close-up photos of the giant planet, 
blasted off Earth with a record velocity 
of 31,000 mph, destined to reach Jupiter 
in December 1973. The craft carried 
four nuclear-power generators, sophisti- 
cated measuring instruments, and an 
extraordinary plaque bearing pictures 
designed for the intelligent denizens of 
some distant star system who may not 
read it for another million years. The 
symbols, etched into a gold-anodized 
aluminum plate six by nine inches, in- 
clude representations of the hydrogen 
atom, 14 pulsars, the solar system, and a 
woman and a man, the latter with his 


hand upraised in friendship—a universal 
(we hope) gesture. The message wa 

devised by Dr. Frank D. Drake an 

Dr. Carl Sagan of Cornell. 


Superfast wall construction 


! з менее 
m 


A new wall-building system allows 
contractors to pour a finished concrete 
wall—including insulation, interior gyp- 
sum board, and even a textured exterior 
—in one rapid operation. Developed by 
Cast-In-Place, Inc., of Sauk Village, Ill., 
the system uses reusable tieless ex- 

Continued 


If it costs 46% more to repair a car today 


than in 1961, what about a telephone truck? 


With 100 million phones to 
care for, our fleet now numbers 
110,000 trucks. 

And with auto repair costs 
rising 46% since 1961, you can 
imagine what that’s done to our 
budget. 

We've been doing some of our 
own repair work, but our costs 
went up just as much—from $230 
to $340 per truck. 

Our total running expenses 
from $612 to $823 a truck. 

And to get the money to buy 
new trucks, we’re having to 
borrow at interest rates that have 
almost doubled since 1961. 


Despite rising costs like these, +1971 
residential telephone rates have 7 Consumer 
gone up only 8% overall since 1961. ” Price Index 
And long distance rates have of Up 37% 
actually gone down. While the ¢ 
cost of living has gone coe 
up 37%. a »* 1971 | 

„== Ф“ Phone Rates 
19012«Wz--......--*^ Ир 8% 
Obviously, this can’t go on. (C.P.1.) 


Because the cost of providing 
you good telephone service is going 
up, telephone rates are going up, 
too— but based on the last ten 
years, far less than most things 
you buy. 

AT&T and your local 
Bell Company. 


Si N 87 


truded-aluminum forms (top photo) de- 
signed by Kaiser Aluminum. The 
builder places an inside liner of Styro- 
foam, bonded to the gypsum board, in- 
side the form. The combination becomes 
an integral part of the wall when the 
concrete is poured. An outer liner of 
disposable, embossed pressboard, also 
placed in the form, can imprint an un- 
limited number of designs on the outside 
wall surface, so that it can look like 
brick or whatever (bottom photo, p. 70). 
When the forms are removed, the wall 
consists of seven-inch steel-reinforced 


es 


Science Newsfront 
[Continued] 


concrete: 115-inch noncombustible Sty- 
rofoam rigid insulation; and an interior 
wall of 34-inch gypsum board. The only 
finishing work remaining is taping the 
wallboard seams and painting the interi- 
or walls (and possibly the textured ex- 
terior walls as well). 


Nuclear heart pump 

A nuclear-powered artificial heart 
pump has been used for the first time in 
a living animal. The device is not a 
complete artificial heart, but rather a 
heart aid—a pump that takes over the 


= n 


The mower with 
a “straightforward ” 
approach to shifting. 


When you climb aboard our 3-speed rider, there’s no 
"testing" with the clutch lever to see what gear you're in 
(common with “Н-рабегп” gear shifts). One handy lever 


conveniently located to the side of the cushioned seat | 


slides easily in a straight line to each of the forward posi- 
tions, neutral and reverse. There's a notch for each posi- 
tion, so shifting is positive and precise. 


But straight-forward shifting is just one of the value fea- 
tures you'll get with Gilson. See your dealer about many 
more. Or, write us, Gilson Brothers Company, Dept. PS, 
Box 152, Plymouth, Wisconsin 53073. 
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job of the heart's main pumping cha 
ber—the left ventricle. The Nationa 
Heart and Lung Institute, which hop 
eventually to make nuclear-power 
artificial hearts available to the 15, 
to 100,000 people who could benefit fro 
them, announced that the heart pum 
was successfully used for five hours in 
calf, last Valentine’s Day (whether b 
coincidence or out of sentiment, we а 
not know). The power source is plutoni 
um, which provides heat to drive a min 
lature steam engine, in which a singl 
drop of water is vaporized at a tim 
The steam powers the pump. The sys 
tem should operate for at least 10 yea 
without replacement of the plutoniu 
source. 


Do-it-yourself mirrors 

The English Paint Research Assr 
(Waldegrave Road, Teddington, Mid 
dlesex) has invented a water-thinne 
paint containing finely divided silve 
which can be applied to glass in one coa 
to create a less-than-perfect but ade 
quate mirror. The paint can be brush 
on or used in air sprays and aerosols 
and it can be used to mirror plastics, too 


Powerful lightning 

A study by the Office of Naval Re 
search has shown that the electric and 
magnetic fields accompanying a stroke 
of lightning are much stronger than wa 
previously assumed. ‘The finding is o 
marked importance in the design of elec- 
tronic equipment that must operat 
uninterruptedly even where lightnin 
strikes—for example, circuitry aboard a 
spacecraft or airplane that takes off dur- 
ing an electrical storm. Engineers hav 


ning in terms of average currents o 
20,000 amperes. But the Navy stud 
found that peak currents sometimes hi! 
more than 100,000 amperes. 


Brain’s magnetic field 

For the first time, scientists have been 
able to record directly the very faint 
magnetic fields associated with brain 
waves, Researchers at MIT used a new 
superconducting magnetometer placed 
an inch or so from the skull of a subject 
inside a magnetically shielded chamber. 
The shielding must be extraordinarily 
effective, because even the Earth's weak 
field—about half a gauss—would drown 
out the brain’s—less than one-millionth 
of a gauss. The MEG (for magnetoen- 
cephalography) readings, taken together 
with EEG (electroencephalography) re- 
sults, may help diagnose brain disorders. 


The end of the world 


The world is coming to an honorable 
end at the National Earthquake Infor- 
mation Center. Nothing to worry about, 
though. Scientists are simply retiring 
an 18-year-old world globe that has been 
used to plot earthquake locations. The 
technique involved actually drawing in- 
tersecting arcs on the paper-covered 
surface of the 32-inch-diameter sphere. 
Now the process will be taken over by a 
computer. Sic transit gloria mundi. [5] 


Winchester 22 


Magnum Rim Fire 


cartridges were pioneered by Winchester- 
Western to give hunters and shooters 


the power of a center fire at a price that 


lets them get plenty of practice. 


Check the new low cost of Super-X Magnum 
Rim Fires in both Winchester and Western brands: 


inches 22 Magnum trajectory comparison, versus 22 long rifle cartridge. 


$2.95 


Suggested retail 
price per box of 50. 


0 yds. 
--- — 22 Long Rifle, High Velocity 


A proven performer that was first in the field. Ten 
years ago a new era of rim fire power 
and varmint shooting performance 
started with the introduction of 22 
Winchester Magnum Rim Fires, eco- 
nomical loads that fit between reg- 
ular 22s and costly center fires. Be- 
cause of the logical simplicity of the 
new Magnum load, plus its wind- 
bucking accuracy, and extra power for 
> shooting varmints, game, and pests, 
"X so many manufacturers brought out 

» rifles and pistols for it that the 
Winchester Magnum quickly became 
the standard of the industry. 


Choice of two bullets. Two bullets let you suit your 
load to your game. Perfect for the toughest varmint, 
the 40 grain jacketed hollow 
» point hits with 
conclusive манер 
. accurately . 
out where the 
recited 22 rim fires 


really slow down. ks 
The 40 grain full бы 
metal case bullet Ee 
delivers the same O RSS 22 = aa 
velocity, with long ОЙЫ um ОМА Sores 


range performance 
ideal for small targets. 


100 yds. 


Not a sub small-bore. After exhaustive tests, 
Winchester-Western technical experts concluded that 
a magnum rim fire should be a full 22 caliber for 
maximum accuracy and top wind-bucking ability. 
After testing both undersized and oversized calibers, 
they settled on 22 as providing the best balanced 
load when all of the factors affecting performance are 
considered. When you add up all that, plus two bullet 
choices, powered by clean, progressive-burning Olin 
Ball Powder, and consistent, non-corrosive priming 
in а precision-drawn case, you've got a load you can 
shoot with confidence . . . Now at a new low price 


that lets you shoot it as much as you like. 


ий 


~~~ New Winchester Model 9422M 
Magnum chambered for 22 Winchester 
Magnum Rim Fire loads. This new lever action 
22 magnum rifle, patterned after the famed Model 94 
Winchester was built specifically to handle the 
Winchester Magnum load, and to bring out the best in 
Super-X, the original brand of extra power that's never 
been topped, You get accuracy, reliability, and per- 
formance every time. The new Model 9422M is carved 
from solid steel and rich walnut with no shortcuts or 
substitutions. Magnum rim fire 22s available in either 
Winchester or Western brands. WINCHESTER- degen 
275 Winchester Avenue, New Haven, Conn. 06504. 


winchester 
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“THE BEST PUT-TOGETHER CARS 
OUT OF DETROIT THIS YEAR 
MAY COME OUT OF WISCONSIN. 


| AMBASSADOR TT HORNET 


Still the only car in its class to offer air-conditioning, V-8 engine, The tough little compact that made а 38,000-mile endurance run 
power brakes and automatic transmission as standard equipment. throughout North and South America. 


_GREMLIN so ЖД 


The original American subcompact. Still heavier, wider and The car that Mark Donohue and Roger Penske modified to win 
more horsepower than any car near its price. 7 of 9 Trans-Am races and the 1971 Season Championship. 


SPORTABOUT . Е MATADOR 


"-" 


The only wagon made in America that offers 60,8 cubic feet of The mid-size car chosen for a 500-car fleet by the Los Angeles 
cargo space, a rear lift gate, four doors and sleek, racy looks. Police Department on the basis of quality, performance and price. 


HAT’S WHERE AMERICAN MOTORS 
MAKES TH EM? в, Mechanics 


Popular Mechanics made that 
statement in their new car issue sev- 
eral months ago. What impressed 
them was our whole approach to our 
1972 cars. 

Rather than spend a lot of money 
on new chrome, gimmicks and gad- 
getry,we set out to produce cars as 
defect-free as man and machine could 
possibly make them. 

CAR-BUILDING SIMPLIFIED. 

We cut the number of models from 
21 to 15. We eliminated “stripped” 
models and concentrated on the 
models people really wanted. 

Starting from scratch with each 
model, we looked at 17 areas of func- 
tion, hòn design to final assembly. 

Altogether, we made 102 engineer- 
ing changes. Some big, some little, but 
all designed to make the cars work 
better. 

Then we put in more quality con- 
trol steps, more tests and more people 
to be sure the cars are right when they 
leave the factory. 

Overall,we put more time, men and 
money into this program than any- 
thing else we're doing this year. 

This is the kind of commitment 
Popular Mechanics was talking 
about. 

Then we made another commit- 


ment. -— 
AMERICAN MOTORS 
BUYER PROTECTION PLAN. 

Since we're building our cars bet- 
ter than ever before, we're going to 
back them better. 

With what we call American 
Motors Buyer Protection Plan. 

It comes with all our 726, from the 


smallest Gremlin to the biggest Am- 
bassador we make. 

Here's how it works. 

Before the dealer delivers your 772, 
its checked over; road-tested and so 
thoroughly prepared that we make 
this promise: 

If anything goes wrong with your 
"72, and it's our fault, you won't have 
to pay for the parts or the labor. We 
will. 


When yr Н buy a new 1972 car from an American 
| Motors dealer, American Motors Corporation guarantees | 
|| to you that, except for tires, it will pay for the repair or re- | 
|| placement of any part it supplies that is defective in material | 
Or workmanship. 
guarantee is good for 12 months from the date 


| the car is first used or 12,000 аш % whichever comes first. | 


| All we require is that the car roperly maintained 
and cared for under normal use He service іп the fifty ||| 

| United States or Canada and that guaranteed repairs or 
pen be made by an n American Motors dealer | 


li you make an appointment and 
we can't fix your 72іп a day, over 
1,900 dealers will loan you а car. Free. 

Finally,if you have a problem, you 
have a name and toll-free number to 
callin Detroit. And we promise you ll 
get action, not a runaround. 

Nobody in the business does all 
this for you after you buy а car. 

SOMETHING TO THINK ABOUT. 

This,along with the way we're put- 
ting our cars together, makes for a 
very simple proposition. Before you 
buy а 72 from anybody else, see an 
American Motors dealer. 

When you're going to spend sev- 
eral thousand of your 
hard-earned dollars on 
а car, it would be fool- 
ish not to. 


Detroit Report... 


By JIM DUNNE / PS Detroit Editor 


Smaller and lighter Ford Mustang for 1974 


Details of the 1974 Mustang, gleaned from highly reliable EM | 
but unofficial sources, show that the car will be changed dra- 
matically from present designs. It was learned that the car 
will be built on a Pinto basic chassis, not Maverick as previous- 
ly reported. Smallness is the overriding theme. Wheelbase 
will be cut from the present 109 inches to just over 95. Overall 
length is down to 169.3 inches, more than 20 inches shorter 
than the current model. Ford will stick to the four-place 
seating arrangement, but will build the car in a hatchback 
body exclusively, dropping the convertible and fastback body 
styles. The new Mustang will be ultra low-just over four feet 
in height. Ford plans to power the car with the basic Pinto 
in-line fours, of 122 and 140 cu. in. In addition, a V6 of 189- 


cu.-in. displacement will be an option. 


Parallel plans for Cougar 


The new Mustang will reflect a 
change in marketing strategy for 
small sporty cars in the U.S. Ford 
plans to offer the 1974 model for 
under $3,000, reversing the trend to 
higher prices that has seriously af- 
fected Mustang sales in the past three 
years. When planning the new model, 
Ford product experts took a long 
look at the German-made Ford Ca- 
pri, noting its success both in Europe 
and the U.S. Mustang will be built 
into a similar package. A slightly 
more luxurious version: Cougar. 


How does Akron stand on radials? 


While Michelin is building a $100 
milion plant in Nova Scotia, and 
Delta has a $50 million contract 
with Phoenix to sell its radials in 
the U.S., we hear little about the 
American tire companies tooling up 
for radials. In checking with individ- 
ual companies, completely different 
futures for radials are predicted. 

B. F. Goodrich thinks 40 percent 
of all new U.S. cars in 1975 will 
have radials. This contrasts with a 
Goodyear estimate of five to 10 
percent (both companies agree De- 
troit will turn out about 11 million 
cars that year). In the aftermarket, 
Goodrich sees radials taking a solid 
18-percent slice, while Goodyear puts 
the radials’ share at only 10 to 15 
percent. 


Ford starts from scratch 


GM is already committed to produc- 
ing a Wankel engine (see page 108). 
At Ford, where agreement allowing 
the company to produce Wankels in 
Germany is in effect, rotary engine 
development is in its most basic 
stages. Ford has one engine now on 
dynamometer, a Toyo Kogyo two- 
rotor of the type used in the Mazda. 
In addition, Ford has Mazda and 
NSU automobiles undergoing accel- 
erated testing on the company prov- 
ing grounds. Ford, having signed the 
agreement, is permitted access to all 
Wankel research performed by other 
license holders. But the company 
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Jim Dunne talks with Roy D. Chapin jr. (left), chairman 
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American Motors Corporation, about current industry trend 


engineers believe that they must 
start from scratch with the rotary, 
not accept anything others may tell 
them without checking it out for 
themselves. Chances are that Ford 
will borrow heavily from the TK ro- 
tary design if and when it produces 
its own engine. 


And the Chrysler Wankel? 


Chrysler’s rotary-engine plans have 
received little attention, but the com- 
pany is taking an active, if not con- 
ventional, course іп investigating 
Wankel possibilities. Chrysler has 
Wankel engines on dynamometers at 
its engineering center in Highland 
Park, and plans to install similar 
engines on some of its smaller bodies 
that are now in production, most 
probably Dusters and Darts. Chrys- 
ler chairman Lynn Townsend says 
that the corporation will continue to 
investigate the engine in this manner 
because there is no immediate need 
to buy production rights to the Wan- 
kel power plant. “It’s like buying a 
ticket to a show,” Townsend says. 
“When we want in, we just pay the 
price.” Chrysler is doing most of its 
research on Toyo Коруов Mazda 
power plant. Its small size—120 
horsepower—indicates that Chrysler 
is concentrating on smaller rotary 
engines at this time. 


First bags on the road 


General Motors will equip 1,000 
full-size Chevrolets with air bags to 
get some on-the-road experience with 
the controversial safety systems. The 
air bags will be fully operational, 
armed and ready to fire if the cars 
get into a severe front-end accident. 
GM will not offer ‘the cars for public 
sale, but plans to place them in com- 
pany fleets and with safety-research 
people outside the auto industry. 
That way GM can keep a close check 
on the performance of the bags, es- 
pecially those involved іп serious 
accidents. Accident statistics indicate 
that about 24 of the 1,000 vehicles will 
experience collisions serious enough 
to inflate the bags during the first 12 


Yep, it’s the Omega 


months of the experiment. This in 
formation will be invaluable in deter 
mining the effectiveness of air bags i 
real-life situations since no data с 
this type is available, and will have 
great effect on government laws de 
fining air-bag equipment. 


Electronic driving—soon 


Within 10 years an on-board ele: 
tronic computer is expected to b 
regular equipment on a great many 
new cars. This is the estimate of GN 
researchers who are now testing co 
puter-controlled devices installed o 
Alpha-l, a special Grand Prix ге 
search vehicle at GM's Tech Cent 
outside Detroit. Presently, compute 
are used only in a few cars. Electroni 
fuel injection and antiskid brakin 
systems are the only devices that re 
quire the sophisticated hardware. І 
the future, though, items like rad 
braking, drunk test, ignition loc 
engine speed limiter, electronic tran: 
mission, and many others can be co 
trolled by a single computer. Couple 
with the computer are plans for 
display panel that prints out notes 
the driver—reminders like “brak 
need relining,” “low tire pressure 
and "time for oil change.” Auto i: 
siders say that cost is too high rig 
now, but in the future when mo 
safety equipment is made mandator: 
the computer may be the cheape: 
way of getting the job done. 


Oldsmobile confirmed that its ne 
compact car, to be introduced th 
fall, will be called the Omega. Sim 
lar to the Chevy Nova, Omega wi 
have its own grille and bumper d 
sign, and a higher-grade interior tha 
the other GM X-body cars. Olds wi 
introduce the GM hatchback body f 
the compact cars when Omega line | 
unveiled. In addition, the car wi 
have a two- and four-door seda 
Olds executives predict the new mod 
line will boost sales of the division 1 
third place in the industry, still trai 
ing Ford and Chevrolet, but ahead 
Plymouth and Pontiac. 


The latest gimmick at Maxine’ 
Massage Parlor is to offer customers 
her own brand of roll-your-own 
filter cigarettes. 


Now everybody will be smoking 
Maxine S а roiPyout-aum filter cigarettes „. almost everybody. 


“ом ‘we[eg-UoSUIM 'Áugdulo2 0229401 spjouAeg ‘f 'H 2/8190 


Camel Filters. 
Theyre not for everybody. 


(But then, they don't try to be.) 


20 mg. "tar, 1.3 mg. nicotine av. per cigarette, ЕТС Report AUG."71. 


Model of QUESTOL jet in foreground, author confers with NASA 
engineers Richard Whitcomb (left) and Alexander D. Hammond 


ы. И 


(right). "Smoke" stream (inset photo) shows high-speed airflo 
over wings with craft's special multi-slotted flaps extende 


UESTOL: A New Kind of Je 


fo r S h O rt H О р S By BEN KOCIVAR / PS Consulting Editor, Flying 


You'll get there faster оп 
these bigger, quieter, more 
powerful STOLiners flying 
brand-new skyways 


К ass: your last airplane trip? 
Your jet was taxiing to take off and it 
stopped. Then you waited. Several 
jets whooshed down the runway while 
your captain told you there were six 
more airliners ahead waiting to de- 
part. You were only traveling a few 
hundred miles. Wished you had 
driven? By the time you got there, 
waited in a holding pattern, landed, 
and waited to taxi to an open gate, 
you would have made it faster by bus. 

Now, two new developments will 
end all that waiting on short flights: 

€ A new kind of jet called QUE- 
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STOL (Quiet Experimental Short 
Takeoff and Landing). Three teams 
from major aircraft companies are 
now working to develop it under 
brand-new NASA contracts. 

e RNAV (Area Navigation) —a 
system that will provide a new net- 
work of air routes to help unclog that 
big jam in the sky. 

Revolution in air transit. These de- 
velopments will usher in a new era of 
air transportation. They'll do it by 
letting us get a lot more use out of our 
airports (by putting short runways in 
presently unused areas) and our air- 
space (by using unused tracks). Thus 
they will build a new and entirely 
separate  air-transportation system 
alongside, but not interfering with, 
the one now in use. In the bargain, 
they may make it unnecessary for us 
to build the controversial major new 
airports that have been proposed in 


some areas over the last few year 

It's about time we had a first-ra 
short-haul system. Short hops hav 
become a large part of the air traffi 
jam problem. Almost 75 percent of : 
airplane trips are now flights unde 
500 miles. In the New York are 
alone, 50 percent of the airline pa 
sengers fly less than 300 miles pi 
trip. Other big people centers ha 
comparable figures. 

Does this “short-takeoff-and-lan 
ing" pitch sound familiar? You' 
probably remembering the sto: 
[*Your New STOLbus is Coming 
PS, Мау ’70] I wrote two years ag 
about little STOLS (like the 18-pa 
senger Otter) and the longer STOLi: 
ers (like the French Breguet). The: 
planes were to zip you in and out « 
downtown airports, transporting pa 
sengers from city center to city cente 

Continue 
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QUESTOL: A New Kind of Jet for Short Hops 


[Continued] 


"Hosen display (left) in DC- 9 содй 
shows author Kocivar how new area-navi- 


Well, that program worked only in 
part. The small STOLs have proven 
themselves in tough bush country and 
in feeder-airline operation. They are 
flying people into Disney World, Fla., 
Hartford and New Haven, Conn., and 
big cities such as Denver, Cleveland, 
Detroit, Chicago, New York, and Los 
Angeles. But the downtown-STOL- 
port idea didn’t pan out. Too many 
people objected to airports outside 
their homes. When the New York 
City STOLport project failed, the 
whole idea lost its momentum. 

The STOLiners I talked about two 
years ago wouldn’t cut it for the new 
short-haul system that will be coming 
along in a few years. They can get in 
and out of airports with a minimum of 
runway space—the prime require- 
ment. But they're small, unpres- 
surized, slow, and often have to fly at 
low altitudes where the air is unpleas- 
antly bumpy. 

A new breed of cat. The QUE- 
STOLs are a completely new story. 
They will take off and land on 2,000- 
foot runways at 75 mph, yet zip up to 
500 mph even on short 100-mile hops. 
They'll be pressurized to get up to 
smooth air at 20,000 feet where their 
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gation system helps m me exact 
location of jet during flight. 


jet engines can operate efficiently. 
And they'll carry at least 100 pas- 
sengers. 

To find out what these QUESTOLs 
will look like, I visited project leaders 
at NASA and the FAA in Washing- 
ton, eyed wind-tunnel models at 
NASA’s research center in Langley, 
Va., quizzed airline pilots and execu- 
tives and aerospace engineers. I 
talked to the three NASA teams: 
Grumman / Boeing; Lockheed / North 
American Rockwell/Bell Aerospace/ 
Cornell Aeronautical Lab; and Mc- 
Donnell Douglas. Each of these has 
a $1.5 million contract for the de- 
velopment of a feasible QUESTOL 
jet. 

Right now, each team is working 
toward a basic design. In June NASA 
will pick a winner and award a $100 
million contract for the production of 
two experimenta] aircraft. 

They won't be prototypes of the 
final design. "They'll simply set per- 
formance requirements for produc- 
tion, so the FAA can certify their 
airworthiness. NASA is first shooting 
for the 50-passenger size, and the 
100-passenger versions will come 
later. First flights of these experi- 
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AUGMENTOR WING 


Two new flap designs and a unique win 
are the keys to the QUESTOL's high lift. | 
the internally blown flap, the exhaust fro 
the turbofan engines is pointed at the flaps 
Exhaust flows downward for direct lift. Wit 
the externally blown flap, air goes throug 
an engine duct and over the wing to in 
crease airflow. The augmentor wing use 
engine ducts to distribute air inside part o 
the wing. The air goes out between a dou 
ble section of flaps for extra lift. Should a 
engine fail on a QUESTOL with the aug 
mentor wing, the jet's stability would re 
main because of the even airflow. 


mental QUESTOLs will be in th 
winter of 1974. Production model 
could come off the assembly line start 
ing about 1978, 
So far, each team is taking majol 
design elements from existing airlin- 
ers and putting them together to make 
their experimental proposals: 
® The Boeing team is proposing 
four-engine high-wing jet. It'll be 
cross between Grumman's executiv 
Gulfstream II (normally low-winged 
with engines in the tail) and the Boe- 
Continued 
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AREA NAVIGATION SYSTEM (RNAV) 


Present navigation system shows why VORTACSs (radio checkpoints) get jammed up. RNAV eliminates bottleneck, distributes traffic. 


engineering know-l 


helps us know how to 
шісі better stern drives. 


OMC Stern Drives are made by the same people who 
make more outboards than anyone else. That’s why OMC 
Stern Drives give you so many outstanding features. 


A power tilt that raises the outdrive at a flick of a switch 
to let you beach, trailer and launch more easily. And 
an outdrive that automatically kicks-up to protect you 
from sunken hazards. A turning ratio that gives up to 


— outboard 


5096 more maneuverability than other stern drives. 


And then there's OMC's exclusive SelecTrim feature on 
120 and 165 h.p. models that lets you change the plan- 
ing angle of your boat automatically. Plus, superior 
resistance to salt water and damaging corrosion. Choose 
from 100 to 245 h.p. and specify OMC Stern Drive on 
your next boat. 


otern Drive > = 


А DIVISION OF OUTBOARD MARINE CORPORATION 
3145 CENTRAL AVENUE, WAUKEGAN, ILLINOIS 60085 


IT'S WHAT YOU'D EXPECT FROM THE MAKERS OF JOHNSON & EVINRUDE. 
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QUESTOL: A New Kind of Jet for Short Hops 


ing 737 (which has the elevator on top 
of the rudder, or T tail). 

e The Lockheed group is offering а 
modification of the Jetstar, which has 
four engines in the tail. In the QUE- 
STOL, the engines would be mounted 
under the wings, and wingspan and 
fuselage length would be increased 
about 15 feet each. 

e McDonnell Douglas is working 
on a high-wing version of the DC-9. 
The DC-9 normally has two engines 
in the tail, but the QUESTOL will 
have four wing-mounted engines. 

QUESTOL takes shape. From this 
weird assortment of hybrid birds, the 
eventual shape of the QUESTOL can 
be dimly glimpsed. It will probably 
have four powerful turbofan jet en- 
gines; a high wing, swept back like a 
Boeing 707; and an oversized elevator 
atop a giant rudder. 

The four big jet engines will be 
closer together and closer to the fuse- 
lage than on today's jets, to reduce 
yaw if an engine cuts out. This is 
critical, because QUESTOLs will fly 
so slow when landing that a 10-mph 
crosswind will affect them. 

Heart of the STOL concept is a new 
wing fitted with multi-slotted “‘inter- 
nally blown" or ‘externally blown" 
flaps (see drawings), which generate 
a great deal more lift than conven- 
tional wings. This new technology is 
made possible by a new kind of turbo- 
fan engine that burns “cool” —its 
exhaust is 300-350 degrees F. Old 
turbines had exhaust temperatures of 
1,500-1,800 degrees—hot enough to 
damage flaps. 

Finally, the T tail will be mounted 
on a very high rudder. This is to keep 
the horizontal stabilizer and elevator 
well away from the large volume of 
air curving around the top of the wing 
when the giant flaps are lowered for 
landings. (Remember, the wing is 
high on the fuselage.) Actually, on 
one wind-tunnel model I saw, the 
leading edge of the horizontal stabiliz- 
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QUESTOL-jet passenger liners of the future: Artists’ concepts show 
two models. North American's 150-passenger ship (left) has spe- 
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er (on top of the rudder) was even 
curved upward like an “inverted flap" 
to help counteract the downwash of 
air coming off the wing at slow speeds. 

Will your ride on a QUESTOL be 
different? Yes, somewhat. First, on 
takeoff and landing, the cabin will be 
tilted less than three degrees, even 
though the anticipated flight will have 
approach and departure angles of 
about 10 degrees—nearly three times 
steeper than today's jets. The plane 
will sort of “sink” on landing rather 
than glide nose first. ІРІ! feel much 
like a helicopter taking off and land- 
ing—only not as vertical. More im- 
portant, this steep angle will make it 
quieter for airport neighborhoods. 

Your ride inside a QUESTOLiner 
will be less noisy, too, because the new 
turbofan engines will be superquiet. 
And these QUESTOLs will be flying 
500-mile trips so fast you won't have 
time to eat or see a movie. 

Area navigation. As I mentioned 
earlier, QUESTOLs are just part of 
the answer to the short-haul traffic 
problem. Without RNAV, QUE- 
STOLs probably wouldn't get off the 
ground. 

I spoke with R. J. Hallabeck, East- 
ern Airlines' manager for RNAV de- 
velopment and Scott Crossfield, the 
X-15 rocket-plane test pilot who heads 
Eastern's STOL development. They 
told me RNAV will relieve traffic con- 
gestion and thus eliminate a lot of to- 
day's air-trafic delays—by utilizing 
previously unused airspace. 

Briefly, here's how it works: Our 
present navigation system uses a 
series of checkpoints (special radio 
stations) between the point of depar- 
ture and the destination. We have a 
network of zigzag airways оп our avia- 
tion maps. Airline pilots and traffic 
controllers must follow these airways, 
which often get clogged up. Some- 
times your jet is waiting on the 
ground because an airway is jammed 
—not a runway. 


cial turbofan engines with tubes that direct exhaust at flaps. 
Boeing's (right) has augmentor "'sandwich-like" flaps. 


The new RNAV system, coupled 
with sophisticated electronic equip- 
ment in jet cockpits, will enable 
airline captains to use previously un- 
charted airways. Pilots will be able to 
set up parallel “tracks” 60 miles to 
either side of the old airways. Ground 
air-traffic controllers can route flights 
parallel to each other 10 miles apart. 
It's like adding more lanes on a super- 
highway—both horizontally and ver- 
tically. 

RNAV, already in limited use, is 
now beginning to save commuters 
time between New York, Boston, and 
Washington on  Eastern's shuttle 
flights. 

I have flown aircraft of all kinds 
using RNAV equipment. It's an amaz- 
ing experience to ride the cockpit of a 
shuttle between New York and Wash- 
ington and watch the moving map 
chart a course. Eleven DC-9 jets are 
now equipped with RNAV equip- 
ment. On the average, it’s knocking 
six minutes off flight times. But to be 
really effective, КМАУ will have to be 
in widespread use. More equipment 
is needed, and controllers must be 
trained. 

Safer air travel. RNAV has other 
benefits, too. We'll be able to handle 
more traffic as well as speed it up. 
Traffic will move more safely than 
ever because we won't have everyone 
using the same airways. And landing 
approaches, the cause of many airline 
disasters, will be more precise. 

This all adds up to a faster way of 
moving lots of people over short dis- 
tances. The airlines have just about 
put the transcontinental trains and 
transoceanic steamships out of the 
people-moving business. Now they're 
looking forward to taking a similar 
chunk away from the traffic-jammed 
short-haul surface carriers. In about 
six years—when the new QUESTOLs 
go into passenger service—we may all 
have a chance to be *straphangers' in 
the skies. 


General Electric introduces the only 
portable air conditioner 
portable enough to have a handle. 


If you've ever wondered 
why portable air conditioners 
don't come with handles, 
you've never tried lifting one. 
With one small exception, 
they weigh about 59 pounds 
and up. The small exception is 
the one you're looking at — 
General Electrics new Carry- 
Cool Portable. Its 4,000 BTU’ 
make it ideal for small 
bedrooms, dens, and the like. 

New Carry-Cool Portable, 
the world's lightest** 

At 43 pounds, it's the 
worlds lightest portable room 
air conditioner. Light enough 
to carry from store to home. 
Room to room. Or wherever 
it's hot. 

Install it yourself. 

Even if youre not 
especially handy, you can 
install it yourself in minutes. 
Built-in side expanders let you 
easily mount it into almost any 
window. (A Carry-Cool 
Portable’ case is only 10-7/8" 
deep by 20-1/2" wide and fits 
windows as narrow as 22-1/2!) 
Plug it in (it runs on any 
adequately wired normal house 
circuit). Then sit back and cool 
off. A 10-position thermostat 
maintains room temperature 
automatically. 

Five years to develop. 

The Carry-Cool Portable 
didnt happen overnight. 
Probably the biggest challenge 
was coming up with a tiny 
12-1/2 pound compressor (to 
make sure our room air 
conditioner would be light 
enough to be really portable). 
And at the same time, to make 
sure it would do a good 
cooling job. 


*Manufacturer's suggested retail price. 
Price optional with dealer. Subject to 
fair trade where applicable. 


To test its cooling power, 
we put its 4,000 BTUS up 
against a variety of uses in 
some pretty hot places. Like 


Only 59995: 


Texas, California, Florida—to 
name a few. It passed the test, 
which came as a great surprise 
to no one. 


GENERAL ® ELECTRIC 


Another challenge we 
met and overcame was con- 
structing an outside case 
(weather side) that would be 
very strong, yet very light in 
weight. The material? GE's 
super tough Гехап® 
polyearbonate resin. 

Ten year Lexan Outdoor 
Case Warranty. 

General Electric has 
enough faith in the ruggedness 
of our Lexan outer case (the 
portion exposed to weather) 
to warrant it for the first ten 
years. Which means, if a 
failure should occur in the 
outer case due to a manufac- 
turing defect (like breaks, 
cracks, blisters, chips, peels or 
rust), we'll replace it free. Both 
parts and repair labor. 

A word about service. 

The Carry-Cool, even at 
this low price, is quality built 
to give dependable perform- 
ance. But if anything should go 
wrong, you have one of the best 
features of any General 
Electric appliance: the largest 
appliance serv- e 
ice organiza- | , 
tion of any CARE 
manufacturer | 
in the country. 
Its symbol: 5 | 
Customer Care Service Every- 
where. So wherever you are, 
or go, chances are you'll find an 
expertly-trained GE service- 
man or franchised servicer 
nearby. 

From all this a simple, 
basic truth emerges. With 
General Electrics new Carry- 
Cool Portable, you dont have 
to be rich and powerful. 

Just hot. 


** Based on known sources of information 


throughout the free world. 


CHECA UP ON DODG 


COLT. 


IT GIVES YOU A LOT TO DRIVE. 


V Overhead cam Hemi engine 
that gives you up to 30 miles the-floor. 


per gallon. / Front disc brakes. 
y Hidden radio antenna (ex- cept in coupe). 


W'Variable-ratio steering sys- 
tem. cept in wagon). 
VY Adjustable steering column. 
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Dodge Colt Two-Door Coupe 
You're looking at Colt's lowest priced 
model. Even with its mini price, you get 
the maxi list of features. 


Four-D 

This is the one to choose if you're look- 
ing for lots of room. The family-sized 
Colt fits a family-sized budget. 


VFully synchronized four-on- 


f Flow-through ventilation. 


V Deluxe breathable vinyl seat 
covering (except in coupe). 


Reclining bucket seats (ex- Dodge 


y Door-to-door moulded car- 
peting (except in coupe). 


Dodge Colt Two-Door Hardtop 
Many people think this sporty Colt is 
our best-looking number. And like all 
Colts, it's loaded with standard features. 


Dodge Colt Station Wagon 
This wagon, like all Colt models, offers 
options like air conditioning, automatic : 
transmission, and radio at extra cost. 
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Keeping You Posted from Behind the Scenes 


бөлсе the Duryea brothers built and ran the first 
successful American-built gasoline car in 1892, 
the auto industry has been dominated by the in- 
ternal-combustion piston engine. Sure, there was a 
brief dalliance with electrics and steam in the early 
years, but the supremacy of the piston engine has 
never been seriously challenged until now. Happily 
for us, a great historical turning point has coincided 
with our 100th-anniversary issue and we are able 
to take you behind the screen of secrecy for a pre- 
view of the engine that will power future American 
cars. Based on the evidence we have been able to 
piece together, we are ready to say that the world’s 
largest manufacturer of automobiles, General 
Motors, has made an all-out commitment to the 
rotary engine (Wankel). You can examine a cut- 
away drawing of the prototype engine on this 
month's cover and learn in Jim Dunne's story on 
page 108 all about the technical details and reasons 
why GM made this watershed decision. 


Where do we go from here? 


When we started planning this anniversary issue 
a year ago, the editors began analyzing the changes 
in our society over the past century—seeing where 
we stand, where we are headed. 

A popular pastime recently has been doom-say- 
ing. There has been a lot of antiscience, antitech- 
nology hysteria. People who should know better 
have advocated a return to primitive life styles. 

We think this point of view couldn't be further 
off base. Many thoughtful and informed people have 
raised reasonable questions about the values under- 
lying our industrial society. And they are real and 
serious problems that will not yield to simple- 
minded solutions. 

But overall, we believe that the outlook is not 
dim, but incredibly bright. For the first time in 
human history, the means are at hand to provide 
ample food and clothing, decent housing, efficient 
transportation, worldwide communications, a 
healthy environment, abundant recreational те- 
sources, and the leisure time to enjoy them. 

The same technology that has provided these 
opportunities can also be turned to the huge task 
of cleaning up the mess we've got ourselves into — 
doing something about our filthy air and water. 

In our society we usually get what most of us 
want—by our choices as consumers in the market- 
place or by our votes in the polling booth. Though 
our wants in the past may have been shortsighted, 
we gain nothing by making a scapegoat of the sci- 
ence and technology that gave us the options. 

A more creative exercise is deciding to apply 
science and technology wisely in the future. The 
editors have identified seven crucial areas of human 
concern where the role of science and technology 
will be decisive in determining the quality of life: 

e Ample energy. Energy is the prime mover, the 
irreplaceable resource. Without it, our society would 
stop. If we have enough, there is almost no material 
accomplishment we can't achieve. Our supply of 
familiar fuels is shrinking, but prospects for taming 
nuclear fusion with its practically unlimited supply 
look brighter every day. 

e Healthy environment, Our most visible prob- 
lems are air and water pollution and growing moun- 
tains of garbage everywhere. Stopping the pollution 
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and cleaning up the damage already done will be 
a mammoth job. Without solid scientific facts, ill- 
advised measures can aggravate existing problems 
and waste money besides. 

e Adequate housing. House construction is the 
one major enterprise in our society that has success- 
fully resisted the scientific and technological revo- 
lution. Most houses are built today the same way 
they were when the first issue of POPULAR SCIENCE 
went to press a hundred years ago. As a result, 
housing costs too much and millions are living in 
substandard housing. The factory-built house is 
beginning to make an impact. It should be possible 
to slash costs and produce a high-quality, individu- 
alized dwelling. 

e Efficient transportation. We've allowed our 
transportation system to grow lopsided. Rail sys- 
tems have decayed while highways and airways 
have become seriously overloaded. Rail or other 
tracked systems are still the most efficient way to 
move people over distances under 500 miles. New 
technology is on the way. 

e Effective information systems. Accumulated 
knowledge is useless if we can't get at it when we 
need it. Computers can solve that. A global network 
of satellite communications and a continental net- 
work of multichannel cable can reduce our need 
to crowd together in cities and eliminate much 
errand-type travel. 

e Increased recreation resources, As technology 
frees more of our waking hours from scratching for 
a living, we must learn to use our leisure time crea- 
tively. Science and technology can help us protect 
our natural recreation resources, and provide more 
satisfying man-made facilities. 

e Expansion of the frontiers of knowledge. Man 
pursues science partly because it produces the 
material things he wants. But a more compelling 
reason is curiosity: He needs to know how and why 
things are the way they are. Expansion of knowl- 
edge frees us from the tyranny of the unknown. 

'To share with you the best information available 
in these areas of your concern we are giving you, 
in their own words, the expertise of some of the 
world's foremost authorities and distinguished sci- 
entists. Edward Teller writes about problems and 
promises of achieving successful controlled nuclear 
fusion; William Shockley about his experiences with 
the invention of the transistor; Peter Goldmark 
describes the wonders of coming communication 
networks; Charles Townes tells how he invented the 
maser/laser; Dennis Gabor how he invented the 
hologram; Barry Commoner analyzes the causes 
of our pollution crisis; Joseph Weber takes us be- 
hind the scenes of what may be the most significant 
scientific discovery of recent history—his detection 
of the existence of gravity waves; Wernher von 
Braun reveals the latest news about the space- 
shuttle program; and George Hartzog discusses the 
future of our unique recreational resources, the 
National Parks. R. Buckminster Fuller has adapted 
his geodesic-dome design for do-it-yourself con- 
struction exclusively for POPULAR SCIENCE readers. 
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By 
EDWARD TELLER 


Dr. Teller is University Pro- 
fessor of Physics at the Uni- 
versity of California. He was 
an early authority in ther- 
monuclear theory, and has 
made important contribu- 
tions in many fields of phvs- 
ics. Dr. Teller maintains an 
active interest in nuclear- 
energy programs. 
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IN A TOKAMAK, currents in field coils and in plasma it- 


self produce a helical field to contain the plasma. In the Univer- 
sity of Texas version shown, field coils can be seen; plasma current 
is induced when preheating capacitors inot shown) discharge 
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An eminent physicist tells where 
we stand in the search for 
clean, virtually unlimited power 


1, 1932, George Gamow, an ingenious Rus- 
sian physicist who later moved to the United 
States, gave a lecture in Lenigrad on the 
sun’s source of energy. It couldn’t be a sim- 
ple chemical reaction such as burning—the 
available fuel would last for less than a mil- 
lion years. The energy of gravitational con- 
traction would last not very much longer. 
Yet the sun was known to be billions of years 
old. The energy of the sun must come from 
nuclear fusion. 

Nikolai Ivanovich Bukharin, one of the 
leaders of the Russian Revolution and early 
Communist government, was so impressed 
that he offered Gamow the entire power pro- 
duced by the Leningrad electric grid for a 
few minutes each week to reproduce on 
earth what is happening on the sun. 

Gamow wisely declined. It was too early; 
neither he nor anyone else knew how to 
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and set up a current flow along the length of the outer aluminu 
torus. A second bank of capacitors delivers a final jolt of curren 
that provides turbulent heating to raise the temperature of the 

plasma to 100-million degrees. | 


an We Harness Nuclear Fusion 


The drawings and accompanying captions on 
pages 88 and 89 were prepared by the editors 
of Popular Science. More than 200 planned 
or operating fusion machines in 14 countries 
are now trying to achieve a sustained fusion 
reaction. As Dr. Teller explains in his article, 
the object is to heat a sufficiently dense 


plasma to a very high temperature and hold it 
there until nuclei fuse and release energy. 
On these pages are drawings of three ma- 
chines that attempt to do just that in several 
different ways. None will actually produce a 
sustained reaction, but their designers hope 
they will lead to it. 


build a fusion reactor. We still don't know 
how for sure—but we are getting close to a 
long-sought goal: A self-sustaining thermo- 
nuclear reaction. 

In principle, the problem is simple and is 
well understood. While many thermonu- 
clear reactions produce energy in the sun, 
the main one is as follows: In the 30-million- 

Continued 
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"BASEBALL" 
MAGNET 


BASEBALL ll is à mirror machine using the 
confinement scheme Dr. Teller describes in his 
article. Its name comes from the plasma-confining 
super-conducting magnet, which is in the shape ot 
the seam on a baseball. In operation, the ion beam plasma. Temperatures may reach more than 300- 
equipment accelerates particles into the magnetic million degrees. Baseball 11 is at the University ої 
well so they can become a part of the reacting California's Lawrence Livermore Laboratory. 
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machine at Los Alamos Scientilic Laboratory will 
use theta-pinch techniques to compress ionized 
gas into 50-million-degree plasma. Some 3,000 
capacitors discharge into the aluminum com- 
pression coils surrounding the 16-foot-diameter 
quartz ring being assembled (bottom photo). 
The resultant pinch current (see diagram) gener- 
ates a magnetic field parallel to the tube's axis 
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“If one is optimistic, one might hope that within a few years we shall have 
an apparatus that produces more electricity than it consumes." 


degree-F temperature near the sun's 
center, electrons are stripped from 
hydrogen atoms leaving the nuclei 
or positively charged protons. Арі- 
tated by the heat, these protons oc- 
casionally collide. In rare cases, one 
of the protons makes a transition into 
a neutron, emitting in the process a 
couple of lightweight particles. 

Colliding proton and neutron now 
stick together—fuse—and form the 
next heaviest kind of hydrogen nucle- 
us—the deuteron, and in the process 
release a great deal of energy. On 
earth, it would be easier to involve a 
deuteron nucleus and a tritium nucle- 
us, which would react to form com- 
mon helium and an extra neutron, re- 
leasing energy in the process. But 
the principle would be the same. 

These reactions have been known 
for decades and were used in man- 
made fusion explosions—the H-bomb. 
But using them to generate clean, 
plentiful electric power is another 
matter. The problem comes in creat- 
ing the conditions under which a fu- 
sion reaction can take place. 

As a rule of thumb, physicists 
estimate that for a steady-state self- 
sustaining fusion reaction, the tem- 
perature must be about 100-million 
degrees F, the density of the ionized 
particles must be about 1/10,000 that 
of air at sea level (roughly one quad- 
rillion or 10!» nuclei per cubic centi- 
meter), and that these conditions 
must be maintained for somewhere 
between 1/10 and one second. 

The attempt to create such condi- 
tions has been filled with many dis- 
appointments, but we have made 
steady progress. One of my earliest 
memories involved in the struggle to 
achieve controlled fusion concerns a 
trip I made on Long Island, N.Y., one 
sunny afternoon in the summer of 


Shape of the magnetic bottle that contains the plasma in Baseball 
I| (previous page! is demonstrated by this cardboard tube with 
ends pinched at 90-degree angles with respect to each other. 
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1939. My friend, Leo Szilard, and I 
were on our way to visit Albert Ein- 
stein to get his signature on the fa- 
mous letter to President Roosevelt, 
stating that the power of the atom 
could be used to make an incredibly 
powerful bomb. Einstein's only com- 
ment on the document that was to 
change human history was: "It will 
be the first time that man can make 
direct use of nuclear energy." 

We were speaking of fission—the 
basic reaction behind the atom bomb 
in which large atoms of substances 
such as uranium split apart and re- 
lease energy. But we also knew that 
the smallest and lightest nuclei such 
as those from hydrogen atoms can 
combine, and that this “fusion” reac- 
tion, which could also release energy, 
was the source of the sun's power. 

Fission is relatively easy to accom- 
plish, as our present-day nuclear 
plants illustrate. But fusion is in- 
credibly difficult. Since the nuclei 
carry positive charges, they repel 
each other with great force. Only 
very high temperatures—such as 
those in the interior of the sun—can 
agitate the nuclei and get them mov- 
ing at high enough speeds to over- 
come their mutual repulsion, collide, 
and react. 

How to bring about these extreme 
conditions, none of us could guess as 
we sipped tea in Einstein's cottage 
on that summer day more than 30 
years ago. In fact, it was less than a 
half-born hunch that one could repro- 
duce on earth the stellar spark. We 
had at that time something more im- 
portant to do. With the catastrophe 
of the Second World War, the oppor- 
tunity of nuclear energy appeared too 
close to allow much speculation. 

In little more than two years the 
situation had changed. Roosevelt 
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FIELD 

The Tokamak principle makes use oí two separate currents—one 
flowing around the rings on the torus, the other flowing in the 
plasma itself—to generate the spiral magnetic field shown, which 
contains the plasma. The torus is cut away in this drawing to show 
the arrangement oí the plasma and magnetic field. 


read the letter after the fall of Poland. 
Even before Pearl Harbor, work on 
the atom bomb began. I was part of a 
group at Columbia University that 
worked under the direction of Enrico 
Fermi. One day in the fall as we re- 
turned from lunch, Fermi raised the 
question of thermonuclear reactions. 
A nuclear explosion should produce 
for a brief instant temperatures sim- 
ilar to those prevailing in the center 
of the sun. Could one not use a fission 
explosion as a match to start a ther- 
monuclear fire? 

This was the second time that I was 
made to think of the remarkable pos- 
sibility of capturing for human use 
the energy source of the stars. I said 
I would try. It was an understate- 
ment, 

But in a few days I told Fermi of 
the difficulties I found. They seemed 
insuperable and, for the time being 
we forgot about the possibility. Nev- 
ertheless, a few months later I decided 
to write down in detail a complete 
proof that thermonuclear reactions 
could not be used as an energy source 
on earth. The more I tried, the more 
loopholes I found. At that time Rob- 
ert Oppenheimer formed a new group 
to consider specific problems con- 
nected with nuclear explosions. When 
I was asked to join, I brought along 
my problem. All of us found it excit- 
ing. In a few weeks we convinced 
ourselves that it could be done. 

But our job was the development 
of the atomic bomb, a goal we accom- 
plished by 1945. We missed the great 
opportunity to finish the Second 


World War with a mere demonstra- 
tion; indeed, the first atomic bombs 
were hardly finished before they were 
used on Hiroshima and Nagasaki. 
During and after the war, work on 


[Continued on page 174] 
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Aerial Transit System cars could speed overhead along cable-supported guideways at 120 mph; rush-hour auto traffic crawls at 10 mph. 


The Transportation Muddle— 


There Must Be a Better Way to Get From Here to There 


By PAUL WAHL 


I. his 1972 State of the Union Mes- 
sage, President Nixon urged that top 
priority be given to the problem of 
mass transportation. It was not a 
very surprising recommendation. The 
American people have been stuck in 
too many traffic jams, squeezed into 
too many overloaded trains and buses, 
stacked up over too many airfields 
to need lecturing on the pitiful state 
of our transportation network. 

The muddle has been with us for 
years, and seems to keep on getting 
worse. Why? Why is it so hard for 
us to get from here to there quickly, 
easily, and economically? And what 
CENTURY OF WONDERS: 1872-1972 


can we most efficiently do about it? 

'To get the answers for this special 
PS report on the transportation crisis, 
I canvassed dozens of experts—ofh- 
cials in the Department of Transpor- 
tation and other government agencies, 
urban planners, engineers, transit ad- 
ministrators. What I uncovered was 
a complex mosaic of interlocking 
causes and effects—social and есо- 
nomic as well as technological. I 
found a record of past failures and 
neglects. But I also found a whole 
bevy of people-moving machines—air- 
cushion vehicles, magnetic-levitation 
trains, and others—that promise a fan- 
tastic new science of transportation 
for the future. 

There is no single villain behind 
the muddle we're in. Of course, a 


large part of the problem 1s that there 
are too many cars carrying too few 
people in and around cities. But 
much of this stems from the sheer lack 
of options for the driver—fast, com- 
fortable, and reasonably priced public 
transport. Asking people commuting 
between Long Island and New York 
City, say, to choose between driving 
on the infamous L.I. Expressway 
(“world’s longest parking lot") and 
traveling on the notorious L.I. Rail- 
road, is inviting mass neurosis. 

Cast in concrete? There exists a live- 
ly debate over the merits of the high- 
way program, with some critics argu- 
ing that America is being “paved 
over." It seems more accurate to state, 
however, not that we spend too much 

Continued 
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DHC-7 Quiet STOL т mw takes 
off from a future city STOLport. On short- 


money on highways, but rather too 
little on other modes of transport. 
Thus even automaker Henry Ford II, 
along with environmentalists, 15 urg- 
ing that some of the Federal High- 
way Trust Fund money (from the 
four cents per gallon feceral tax you 
pay on gasoline) be diverted to mass- 
transit development. The fund, which 
takes in five to six billion dollars a 
year, is used to build freeways. By 
contrast, the record budget of the 
federal Urban Mass Transportation 
Administration for 1973 is only one 
Lillion dollars. 

The continuous deterioration of 
passenger service on our railroads has 
also contributed heavily to the abys- 
mal state of transportation. We are 
now the only first-class nation in the 


A phone call brings the Dial-A-Ride Bus, 


the Haddonfield, N.J. area. 
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New service provides 
door-to-door transportation—taxi convenience with bus economy. 
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haul intercity flights it could cut today’s 


jet-travel time in half, cost by a third. 


world that does not have first-class rail 
passenger service. Although we have 
200,000 miles of railroad track thread- 
ing the country, only one percent of 
intercity travel is by train. 

Freight first. Recently, a friend took 
a train trip to Miami from New York 
City. He found it very pleasant, ex- 
cept for the frequent delays when 
freight trains competing for the same 
stretch of track were highballed 
through, while his train was repeated- 
ly shunted to a siding. Reason: freight 
trains are now so long that they won’t 
fit on the sidings; besides, freight is 
much more profitable to the rail lines 
—and therefore gets higher priority— 
than passengers. 

Money, of course, has always been 
a determining factor іп our transpor- 
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tation mess. As long ago as 1919, one- 
third of the urban transit companies 
were bankrupt, and President Wilson 
had to appoint a commission to study 
the situation. 

What about all the shiny new gad- 
gets we've been tantalized with— 
tracked air-cushion vehicles, linear- 
induction-motor-driven trains, STOL 
airbuses, magnetic-levitation craft, 
and the like? Aren't these devices the 
way out of our predicament? And if 
so, why aren’t we putting this new 
technology to good use? 

Will the show start? The answer is 
a complicated yes, no, and maybe. 
Yes there are fascinating new con- 
cepts in transportation hardware. But 
few are ready to be applied now—or 
very soon. And even if they were 
ready to go now, there would still be 
major questions—about money, social 
priorities, and even the plain orneri- 
ness of the average citizen when con- 
fronted with something new. 

The Urban Mass Transportation 
Assistance Act of 1970 established 
a 12-year, $10 billion program to 
expand and improve our common 
carriers. UMTA will use most of 
its billion-dollar 1973 budget—$841.4 
million—to help state and local transit 
authorities purchase badly needed 
equipment: 5,000 buses, 65 commuter 
rail cars, and 300 rapid-transit cars. 
For example, one of the commuter 
rail cars is the Garrett GT-4 dual- 
mode turboelectric, just ordered by 
the New York Metropolitan Trans- 
portation Authority. It can either be 
powered electrically from the existing 
third-rail system, or be self-powered 
by onboard gas turbines. 

Of the $115 million earmarked for 
R&D, $66.4 million will be spent on 
new systems such as tracked air-cush- 
ion vehicles (TACV—pronounced 
"tack-vee") and personal rapid trans- 
it [PRT-see PS Nov. 71). 

That may seem like lots of money. 
But note what the cost would be of a 
proposed ТАСУ system providing a 
two-hour run on the 400 mile trip 
between Boston and Washington— 
$2.7 billion. 


Each pair seats 240 happy riders: Four Garrett dual-mode GT-4 
turboelectric cars have just been ordered by NY's Metropolitan 
Transportation Authority lor trial in commuter rail service. 
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Magnetic-levitation vehicles will compete 
strongly with STOL and TACV systems for 
short-haul intercity travel. Magnetic force 
between steel guide rails and onboard 
electromagnets gives lift, guidance to 
Krauss-Maffei Transrapid (scale model 
above), a 220-passenger vehicle that will 
reach speeds of more than 300 mph. KM's 
experimental MAGLEV vehicle (right) is now 
running on a test track near Munich. 


Problems we don't need. Any high- 
speed ground transportation system 
takes an enormous investment, even if 
it’s only modestly fast. The famed 
Japanese Bullet Train between Tokyo 
and Osaka (about 400 miles), 
quired a new roadbed, although its top 
speed is only 125 mph. Cost in 1964: 
61.1 billion. And wear and tear оп 
the track is so great that there are 
constant maintenance problems. 

Some proposed new systems require 
tunneling. A study by TRW for the 
DoT showed it would cost $176.5 
million to develop a 450-mph under- 
ground system, but another $4.6 bil- 
lion to build a two-way tunnel! 

And even when the money becomes 
available, planners must gamble on 
public acceptance of a given system. 
In Pittsburgh, the UMTA-backed 
Skybus, an automated rapid-transit 
vehicle to ride on rubber tires over 
dual-rail elevated concrete tracks, is 
meeting local opposition. 

Really high-speed ground systems 
—above 200 mph—demand unconven- 


tional suspension and contact sys- 
tems; wheels on tracks just don't work 
well at these speeds. Two kinds of 
noncontact systems—the tracked air- 
cushion vehicle and the magnetic- 
levitation vehicle, as well as various 
hybrid systems—are under vigorous 
development. Both are capable of 
speeds over 300 mph. 

Our Department of Transportation 
is betting heavily on the TACV. Un- 
der contract with the Federal Rail- 
road Administration, Grumman Aero- 


space Corp. is completing a 300-mph 
tracked air-cushion research vehicle 
(TACRV), which will glide about the 
DoT High Speed Ground Test Center 
in Pueblo, Colo., held off the ground 
by a thin layer of air. 

This February, UMTA awarded a 
$5 million contract to Rohr industries 
to build an operating prototype Urban 
TACV designed to carry 60 passen- 
gers at speeds of 170 mph, a project 
scheduled for саара іп 1973, 
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LIM-powered, the 60-passenger Urban ТАСУ 
will cruise at 150 mph, suspended above 
ts guideway on а very thin cushion of air. 
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Automated Airtrans electric vehicles like 
this will move people at the new Dallas- 
Ft. Worth Regional Airport, opening in 1973. 


Test bed for future high-speed ground trans- 
port systems is Grumman's 300-mph tracked 
air-cushion research vehicle. 
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Mooncraft of the Future 
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hat will our ventures in space be 
¥ ¥ like in the distant future? То 
give PS readers a glimpse of one pos- 
sibility, we chose this painting from 
famed artist Bob McCall’s one-man 
show on space themes at the Smith- 
sonian Institution. It shows a nuclear 
space shuttle designed to travel be- 
tween Earth and lunar orbit. The 
manned, cargo-carrying ship (its crew 


compartment in red) is being off- 
loaded by a lunar space tug, which 
has already taken a wafer-shaped car- 
go pod off a stack. The tug places the 
pods on its “head” and descends to 
base. 

In front of the shuttle, sunlight 
glinting off its solar panels, a small 
space station is in synchronous orbit 
about the moon. Its crew of six to ten 


men monitor the cargo transfer, alert 
for trouble. 

Will a scene like this ever unfold 
on the moon—and if so, when? We 
don’t know the answers. But recently 
our country took the next positive step 
into space by deciding to build a space 
shuttle. For the full story, read the 
article by Dr. von Braun starting on 
the opposite page.—Arthur Fisher 
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After accelerating orbiter and its huge fuel Іпа Grumman design, two pressure-fed, liq- — Solid-fuel boosters would be jettisoned 35 
tank to Mach 4, six-engine booster in this — uid-fuel boosters are mounted on orbiter's miles up after burning in parallel with orbit- 


McDonnell Douglas design drops away. fuel tank, which is ejected once in orbit. er engine. North American Rockwell design. 


| SPACE SHUTTLES GET THE 
© GREEN LIGHT 


By WERNHER von BRAUN space shuttle will weigh some 4.7 million pounds when 

NASA Deputy Associate Administrator fueled for launch. It will have a delta-wing, airplane-like 

PS Consulting iio n Sauce | orbiter about the size of а DC-9 sidestrapped to its dis- 
posable liquid-hydrogen/liquid-oxygen tank. 

It will also have a booster, and depending on the booster 

: . . | configuration selected this spring, the launch sequence 

NASA is now E EE. quickly to develop s will vary slightly. Using one competing design as an ex- 


reusable space transportation system. Here’s ample (left photo above), here is how a shuttle mission 
, ۰ | would develop. 

how we'll put it to use after Apollo In this version, an unmanned, liquid-fuel booster 15 

attached to the tail end of a large propellant tank to 

A which the delta-wing orbiter is piggybacked. The boost- 

t a special Kennedy Space Center launch complex er's propellants—kerosene and liquid oxygen—would be 


sometime in the late seventies, massive high-bay hangar fed into six one-million-pound-thrust rocket engines by 

doors will slide open. Slowly, ponderously, an odd- about 300 pounds of pressure in the tanks. 

shaped space vehicle will emerge on a treaded crawler A crew of two will pilot the orbiter, which may also 

transport and inch toward a nearby launch pad. carry two flight engineers to check out unmanned satel- 
The vehicle, the nation's first reusable space transpor- lite payloads and deploy them in space. The orbiter is 

tation system, is moving rapidly into the development powered by three 470,000-pound-thrust high-pressure 

stage following President Nixon's January endorsement engines, fed from the large liquid-hydrogen/liquid-oxy- 


of the space-shuttle concept. The President said, “Тһе gen tank to which the orbiter is side-strapped. Carrying 
space shuttle will give us routine access to space by these propellants outside the orbiter provides space for 
sharply reducing costs in dollars and preparation time." a roomy cargo bay: 15 feet in diameter and 60 feet long-- 

This multipurpose shuttle, which will take off like a big enough to accommodate a Greyhound bus. Payloads 
rocket, fly in orbit like a spaceship, and land like an air- up to 65,000 pounds will be possible. 


plane, will replace almost all present expendable launch Manned-booster concept abandoned. After blast-off, at 
vehicles. It will carry into space most of the nation's pay- an altitude of 35 to 40 miles and moving at about Mach 4, 
loads, scientific and applications, manned and unmanned, the booster is jettisoned. It follows a ballistic flight path 
civilian and military. and, supported by a cluster of parachutes, splashes into 

Towering as high as 175 feet—about 17 stories—the Continued 
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“Тһе space shuttle will give us routine access to space . . .” 


the ocean 200 to 300 miles downrange. Earlier concepts 
envisioned a manned 747-size booster, to which a manned 
707-size orbiter would be side-strapped. But the fly-back 
booster concept [PS, July ’70], with its prohibitive de- 
velopment price tag, has now been abandoned in favor 
of the unmanned ballistic booster that can be recovered, 
refurbished, and reused. 

The orbiter, using its three engines, will achieve orbit 
with its huge propellant tank still strapped beneath its 
belly. Here the tank will be detached. It can be pushed 
back into the atmosphere with a small rocket; reentry 
can be timed so that debris surviving the fiery trip falls 
into remote ocean areas. 

Instead of a single booster pushing against the orbiter's 
external propellant tank, study contractors have also 
looked into the feasibility of two parallel-mounted, pres- 
sure-fed liquid boosters (middle photo, preceding page). 
Even solid-fuel boosters, expendable as well as reusable, 
have been studied (right photo). 

Depending on mission requirements, the orbiter will 
remain in orbit from a week to 30 days. Then the crew 
will pilot the orbiter back to Earth for an airplane-type 
landing on a runway constructed near the launch complex. 
Enough fuel for orbital maneuvers and reentry is carried 
in the fuselage. From its reentry point, the orbiter will 


Activation crew for satellites would deploy antennas and solar 
panels. Before releasing satellite from extension arm to shuttle, 
they would confirm good data reception at ground stations. 


m 
uM 


Astronomical modules illustrated could be placed in orbit by 
separate shuttle orbiters. Programed to operate automatically 
for weeks, they would be visited periodically for film removal. 
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have a cross-range maneuvering capability of 1,100 miles. 

Even if we allow $2 million for each orbiter fuel tank 
lost on a mission, total flight cost, with reusable liquid- 
fuel boosters, is estimated at $7.7 million. With solid-fuel 
boosters, it may run $10 million per flight, but develop- 
ment cost would be lower. Even $10 million is far less 
than the cost of today’s expendable launch vehicles (ex- 
cept the little Scout), and yet the shuttle’s orbital pay- 
load capability of 65,000 pounds exceeds all except the 
giant Saturn 5. An estimated $5.5 billion over a six-year 
period will be needed to develop the shuttle system. 

Manned or unmanned space flight? Saving in transpor- 
tation cost, however, is only one of the shuttle’s promised 
blessings. Unmanned satellites can be repaired or serv- 
iced by men in space, or returned to Earth for refurbish- 
ment, updating, and reuse. Shuttles will greatly reduce 
satellite mortalities: A high percentage of automated 
satellites fail immediately after injection into orbit. An- 
tennas fail to unfurl, sensor systems may not respond to 
ground command, or batteries may run down in a few 
hours when solar-cell arrays deploy improperly. 

With the shuttle, user agencies may seriously consider 
buying a satellite “ҒОВ orbit." The supplier would send 
an activation crew along when the shuttle carries the 
satellite into orbit (see drawing, left). 

The old argument over manned vs, unmanned space 
flight should thus simply disappear. With manned, re- 
usable shuttles providing cheaper transportation into or- 
bit than any other system, the shuttle will corner the 
space-transportation market. 

But man's future role in space will far exceed his 
contributions in service and maintenance. The shuttle's 
huge cargo compartment can accommodate Research and 
Applications Modules (RAMs) —house-trailer-size, pres- 
surized cylinders developed for research and exploratory 
missions. 

Trimming costs with standard equipment. RAMs will 
become a modular home for a variety of space labora- 
tories. (No one has yet suggested running an entire re- 
search laboratory by computer!) The shuttle’s ample 


payload capability will free researchers from weight con- , 


straints, while the benign shuttle environment—low ac- 
celeration, low vibrations, no temperature extremes— 
along with man’s presence in the RAM, will permit ex- 
tended use of standard laboratory equipment. 

Today, a sophisticated, automated spacecraft costs up 
to $30,000 per pound. Standard laboratory equipment 
placed in a RAM will cost an average of as little as $100 
per pound; specially constructed, highly miniaturized 
equipment so expensive to develop won’t be necessary. 

Missions of this kind may be flown in the “sortie 
mode”: Several non-astronaut scientists would partici- 
pate in a 10-day flight. During this time they would 
finish their carefully prepared measuring program in- 
volving astronomy, meteorology, oceanography, Earth re- 
sources, medical studies, zero-gravity processing tech- 
niques, or just basic physics and chemistry. 

After. obtaining their data, the scientists would return 
to Earth with the equipment, analyze the data, and write 


their papers. The RAM would then be refitted for the | 


next sortie mission. For astronomical missions, where 
precise telescope alignment is essential, the RAM may 
even be disconnected from the orbiter to float freely near- 
by (see bottom drawing at left). 

Test flights should begin іп 1976, manned orbital test 
flights in 1978, and an operational shuttle should be 
ready before 1980. 
| Note: At press time, NASA announced it has decided to 
use solid-fuel rockets to launch space shuttles. | 
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THREE NOBEL PRIZE WINNERS RECALL 
THEIR ROLES IN DEVELOPING 


Three Great Inventions 
That Are Changing Our World 


By WILLIAM SHOCKLEY 


The Nobel Prize in Physics was shared in 1956 


| by Dr. Shockley and Drs. Bardeen and Brattain 


for their development of the transistor at Bell 
Labs. Dr. Shockley is currently Professor of En- 
gineering Science at Stanford U., and consul- 
tant for Bell Labs. He is a member of the Na- 
tional Academy of Sciences, American Institute 
of Physics, Sigma Xi, and Tau Beta Pi; and a 
fellow of the American Physical Society, Insti- 
tute of Electrical and Electronic Engineers, 
American Academy of Arts and Sciences. He 
holds over 90 patents, and has been widely 


ES honored for his work in solid-state physics. 


The transistor was created by a com- 
plex organizational effort character- 
ized by what I call “creative-failure 
methodology” —use the failures as op- 
portunities to learn and move ahead. 
There was a considerable effort by 
many people during the 11 years 
between the first scientifically sound 
conception and the making of the first 
microwatt junction transistor that 
launched the semiconductor industry. 
Here is my perspective on the story: 

My own first “transistor invention” 
was recorded while I was working at 
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home on the Friday before the New 
Year’s weekend of 1939. The concep- 
tion of a copper oxide, field-effect 
transistor was scientifically sound. I 
reinvented it more than once about 10 
years later when I returned to solid- 
state research after World War II. 
All these inventions were failures 
when we first tried to make them, but 
they were creative failures that were 
steps on the path to success. 

Indeed, the invention that had 
greatest impact in making transistors 
profitable, the junction transistor, was 


so recalcitrant about working that one 
member of the research team said it 
should be called a “регѕіѕіог” rather 
than a transistor. But my story be- 
gins with what made me try to invent 
a transistor almost eight years before 
the first transistor actually worked. 

Managerial skills at Bell Tele- 
phone Laboratories Indirectly stimu- 
lated my motivation to try to invent a 
transistor. In 1936, Mervin J. Kelly, 
then the research director, made the 
final deal that brought me to the 
Laboratories when he visited M.I.T. 
just as I was winding up my Ph.D. re- 
quirements. One of the inducements 
was the opportunity to work under 
the eminent and charming physicist 
C. J. Davisson, who won his Nobel 
Prize in 1937 for his experimental 
confirmation, published in 1927, of the 
wave-particle duality of the electron. 

When I reported for work, Kelly 
farmed me out for a training session 
to his own old vacuum-tube depart- 
ment and gave me an eloquent pep 
talk on one of his own goals—to take 
the relays out of telephone exchanges 
and to make the connections elec- 
tronically. 


Continued on 


1. Transistor 


Before transistors, electronics was built around the vacuum tube and 
its principal function: amplification. A transistor amplifies too, but with- 
in a microscopic chip of crystalline substance called a semiconductor— 
neither a good insulator nor a good conductor. When various types of 
semiconducting materials such as those labeled N and P in the diagram 
are assembled, and potentials applied as shown, a signal impressed across 
the emitter and base appears amplified across the base and collector. 
The transistor shown is the junction type; point-contact and field-effect 
transistors discussed in Dr. Shockley's article apply the same principle 
in different ways. Because transistors are extremely small and reliable 
and use little electric power, they have made the “impossible” possible: 
High-powered computers, for example, and complex space electronics. 
ubiquitous transistor radio is transforming a dozen world cultures. 
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....ІНКЕЕ GREAT INVENTIONS 


A; a scientist, new ideas are my busi- 
ness, and often come in unspectacular 
ways at my desk or in the laboratory. 
But the origin of the maser has, 
strangely, many storybook elements. 

By the late 1940s, the success of 
microwaves for both science and tech- 
nology, and my interest in the micro- 
wave spectroscopy of molecules, made 
very enticing any possibility of build- 
ing oscillators that could produce still 
shorter electromagnetic waves—in the 
range of one millimeter or shorter. 

One systematic attempt to search 
for such a possibility was made by a 
national committee of scientists and 
engineers sponsored by the Office of 
Naval Research, for which I served 
as chairman. 

In the spring of 1951, after about 
two years of the committee’s exist- 
ence and the morning before an up- 


Townes, 
of Physics at the University of California, 
shared the Nobel Prize in Physics in 1964 for 
his contributions to the discovery and devel- 
opment of the maser and laser. 
served in many capacities as adviser to in- 
dustry and government, and is the recipient 
of numerous honorary degrees and awards. 
Dr. Townes has published widely in scien- 
tific journals on such subjects as microwave 
spectroscopy, molecular and nuclear struc- 
ture, radio astronomy, masers and lasers, and 
| nonlinear optics. 


By CHARLES H. TOWNES 


Dr. 


currently University Professor 


Не has 


coming meeting, I awoke very early, 
possibly because of my frustration 
and concern over why we had not yet 
found any real solutions to the pro- 
duction of such short waves. 

Amplifying with molecules. I slipped 
out of my hotel room before break- 
fast to sit on a bench among the 
azaleas of Franklin Park in Washing- 
ton, and there in the early spring 
morning enjoyed the freshness and 
beauty of these gay flowers, musing 
over why we had so far failed. 

The moment of insight was more 
vivid and complete than almost any 
other in my experience. I was al- 
ready convinced that very-high-fre- 
quency resonators must be atomic or 
molecular in nature, but had previ- 
ously thought there was a logical 
reason why molecules could not pro- 
vide amplification. 


2. Maser/Laser 
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Masers and lasers are devices for amplifying electromagnetic radiation— 
light or microwaves. When energy in the form of light or radio waves 
or even from a chemical reaction is “pumped” into the material, atoms 
or molecules absorb energy and jump to a higher or excited state, then 
spontaneously decay to an intermediate level and give up energy in the 
process. The energy is emitted in the form of microwaves from the 
maser, light from the laser. Laser light has the most useful property of 
being coherent—all waves are in step. This happens because one bit or 
quantum of light. given off by one atom stimulates another to give off its 


energy in step with the first and so on. 


(Maser stands for microwave 


amplification by stimulated emission of radiation; laser is the same term 


with light жиде form 
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Suddenly, I recognized the fallacy 
in my previous thinking and that of 
others, and furthermore how such a 
system could work. A three-minute 
calculation on the back of an enve- 
lope showed that such a system could, 
at least in one form, be built. Work 
in microwave spectroscopy had al- 
ready given me all the theory and 
numbers about molecular and micro- 
wave characteristics necessary for 
such a calculation. 

A student project. Then there were 
the difficulties. While a molecular 
oscillator could probably be built, it 
seemed so difficult that I hesitated to 
let a graduate student gamble on its 
successful completion as a thesis. But 
four months later two capable associ- 
ates—a student, Jim Gordon, and a 
Ph.D., Herb Zeiger—began work. 

Two-and-a-half years later, and af- 
ter some insistence on the part of dis- 
tinguished colleagues that the whole 
thing was a waste of money and ef- 
fort, the first molecular amplifier was 
producing power—not at one milli- 
meter, but at the longer wavelength 
of about one centimeter. We chris- 
tened it the maser, for microwave 
amplification by stimulated emission 
of radiation. The field of quantum 
electronics had been born, although 
that name came a little later. 

The molecular oscillator at one 
centimeter was to have been a take- 
off point for work at substantially 
shorter waves. But it turned out to 
be such an interestingly perfect os- 
cillator and low-noise amplifier, that 
for several years my attention was 
captured by further exploration of 
such longer-wavelength systems. 

It was not until three years after 
Gordon’s and Zeiger’s success that I 
felt it was high time to get on with 
the production of very short waves 
and believed it best to jump directly 
to the very short wavelength region of 
light. My friend Arthur Schawlow 
had also been thinking along similar 
lines, so we pooled efforts to define 
the characteristics of what we called 
an optical maser and to map out 
workable systems. 

Ruby laser developed. The pace of 
research on masers was steadily ac- 
celerating; work on building an opti- 
cal system was begun in a large 
number of laboratories. Maiman at 
Hughes succeeded first, with his fa- 
mous ruby maser. This was followed 
shortly by another due to Stevenson 
and Sorokin at IBM, and then the 
first successful gas system, due to 
Javan, Bennett, and Herriott at Bell 
Laboratories. 

By popular acclaim, such devices 


[Continued on page 180 | 
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By DENNIS GABOR 


For his work in holography, Dr. Gabor was 
awarded the Nobel Prize in Physics last year. 
He is now a staff scientist at CBS Laborato- 
ries, and a professor emeritus at the Imperial 
College of Science and Technology in Lon- 
don. Dr. Gabor is a fellow of the Royal So- 
ciety, the Institute of Physics, Institute of 
Electrical and Electronic Engineers, and is 
the recipient of numerous scientific honors. 
His latest book, Innovations, is an assessment 
of science and technology, and presents his 
views on the future of scientific endeavor. 
Dr. Gabor’s numerous mathematical contri- 
butions have advanced color television and 


communications, 


ave you heard of serendipity? It 
s the fine art of looking for something 
nd finding something else. Hologra- 
bhy is а nice example of serendipity. 
In 1947 I was very interested in 
mproving the resolving power of the 
Месітоп microscope. At that time the 
practical limit was at about 12 ang- 
itroms, but we knew already, from 
the theoretical work of Otto Scherzer, 
hat it could never be improved below 
about four angstroms, because elec- 
ron lenses could not be made perfect. 
| However ingeniously one combines 
Месігіс or magnetic fields, an electron 
ens is as primitive a lens as a rain- 
lrop. It has the defect known as 
spherical aberration. The image of a 
point object is a disk, whose diameter 
rrows with the third power of the 
aperture. 
One can make the disk smaller by 
aking the aperture small, corre- 
sponding to an f number of a few 
housand, but at a certain point, dif- 
raction error starts enlarging the 
‘disk of confusion.” It was annoying 
at this limit was at about four ang- 
stroms, because about two were need- 
ed to see anything but very heavy 
atoms, and to resolve atomic lattices. 
Recording phases. I soon had the 
idea of taking a bad, washed-out pic- 
ture with electrons and sharpening it 
up with light-optics. But such a 
method had a chance only if the bad 
picture contained all the information 
on the object. 

This is not the case with an ordi- 
nary, blurred picture. One-half of the 
information on the electron waves 
has dropped out. One knows the in- 
tensities, but the phases—the relative 
positions of the wave crests and wave 
troughs coming from different points 
—are lost. No wonder that the phases 
are lost if there is nothing to compare 
them with! 

But what if we added a standard 
phase, in technical terms a “coherent 
background"? Then there is a chance 
of retaining the full information. But 
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how do you restore the original? 

The key idea came to me on a fine 
Easter morning in 1947, sitting on a 
bench before our tennis club in Rug- 
by, England, where I was working at 
that time. (Some journalists have 
now distorted this into my “watching 
a game of tennis,” and dreaming how 
one could photograph the flight of the 
balls in space. Nothing was further 
from my thoughts! ) 

Reconstructing light waves. I rea- 
lized suddenly, that all one had to do 
was to illuminate the blurred photo- 
graph with the coherent background. 
This would reconstruct the object 
wave, which is, as it were, "frozen" 
into the emulsion. 

This was the basic principle of 
"wave-front reconstruction" or, as it 
is now called, holography: Produce 


3. Hologram 


LASER BEAM 


interferences in a photographic medi- 
um between the unknown object wave 
and a known reference wave. The in- 
terference pattern, illuminated with 
the reference wave, reconstructs the 
object in space. 

As it often happens, the invention 
came to me first in a more compli- 
cated form than the one it was later 
to assume, because I first thought of 
a two-stage process: electron waves, 
light waves. But in order to demon- 
strate the feasibility of the method, I 
first carried out what I considered as 
"model experiments,” with light 
waves only, in 1948. 

Coherent laser light. This was not 
easy at that time, because one can 
produce interferences only with co- 
herent light (very monochromatic), 
issuing from a very small source. I 
used one line of a mercury lamp, with 
an aperture of only three microns. 
The process became easy only after 
the laser became available in 1962. 

It is now common knowledge how 
laser holography was pioneered by 
E. N. Leith and J. Upatnieks, and 
also by G. W. Stroke, at the U. of 
Michigan, Ann Arbor. Today it is 
practiced in hundreds of laboratories 
and has now penetrated also into in- 
dustry. It has brought me all the hon- 
ors any scientist can aspire to. How 
queer, when I think of it, that around 
1955 I had dismissed holography as 
one of my many failures as an in- 
ventor! 


A hologram is a photograph made by splitting a laser beam into two 
parts. One part is reflected from a mirror (reference beam) while the 
other is reflected from the object photographed (object beam). Inter- 
ference between the two beams creates a pattern of waves that is cap- 
tured on film. To the naked eye, the developed film looks like a blank, 
grayish sheet. When a laser is shone back through the film, the original 
light-wave patterns are recreated and the original scene is seen in a 
startling three-dimensional display. 3-D photography has been the most 
publicized aspect of holography, but the technique may have even more- 
important applications. Incredible amounts of information can be holo- 
graphically recorded on tiny pieces of film. Thus the hologram may 
ultimately be important as a data-storage device for computers. 
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A Healthy Environment: 
The Life-or-Death Challenge 


Before we can clean up our world, we must 
know what's really behind the environmental 
crisis. And the answer may startle you 


E sarvons talks about the deterioration of the environ- 
ment in the United States. Almost everyone recognizes 
the severity of the problem, and the need to take correc- 
tive action—soon. 

Can we really do anything about the environment? I 
believe we can. I believe what is urgently needed is noth- 
ing less than the replacement of many current technolo- 
gies with new ones. This is a formidable challenge. It is 
also literally a matter of global life and death. 

Why concentrate on technology rather than other trou- 
ble spots? Some experts, after all, place the primary 
blame for our pollution problems on an expanding popu- 
lation, or a rise in affluence, or both. Others assume the 
problem to be an unfortunate, but accidental, accompani- 
ment of the remarkable growth in science and technology 
and their applications іп industry and agriculture. 

Both of these views are far off the mark. The key indi- 
cators we use to keep track of environmental pollution 
have risen on the order of 200-2,000 percent in the United 
States since World War II. Yet our population has in- 
creased only 43 percent in the period 1946-1968, And the 
gross national product per capita—an index of personal 
affluence, although not a very good one—has risen only 59 
percent. These increases are obviously not enough to ac- 
count for the far larger increases in pollution over the 
same time span. 
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But when we look at the changes in technology and 
production during the postwar period, we do find changes 
which are large enough to match the 200-2,000 percent in- 
creases in pollution levels. Production of plastics, for 
example, up 1,960 percent; mercury used in chlorine and 
sodium hydroxide products up 3,930 percent; synthetic 
fibers up 5,980 percent. 

What do these modern technologies, and the produc- 
tive activities based on them, have in common? In their 
emphasis on chemistry, physics, and engineering, they 
have failed to recognize a vitally relevant aspect of sci- 
ence: the biology of the environment. It is these technol- 
ogies with high biological impact that are the chief causes 
of the environmental crisis. 

To see how this damaging process occurs, we must take 
a good close look at the world we live on. 


A cyclical, selí-sustaining system 


The distinctive composition of the environment--the 
thin planetary skin of air, water, and 5011—15 essential not 
only for human bodily functions, but also for all human 
productivity. Thus the air provides oxygen not only for 
breathing, but also for power plants and smelters; pure 
water provides not only for bodily needs, but also for the| 
needs of industry and agriculture; the soil produces not 
only food, but also textiles, wood, and other industrial 
materials. 

The Earth's living things and their environment have 
evolved together, reciprocally. For example, when, dur- 
ing the course of biological evolution, green plants arose 
on Earth, they introduced oxygen into the air, thus per-| 
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itting the subsequent evolution of animals that need 
xygen. ‘The reciprocal evolution of life and the environ- 
ent has been a slow, irreversible process; therefore, the 
resent environment is irreplaceable. 

The environment is a complex, dynamic system. Envi- 
ronmental events are driven by energy ultimately derived 
rom sunlight and transmitted by a chain of physical, 
chemical, and biological processes. The latter are cru- 
‚ representing a vast network of interrelated actions 

mong all living things—animals, plants, microorganisms 

and between them and their physical and chemical 
urroundings. 

All of these processes are cyclical; this is readily seen 

yy examining those that occur in the air, in water, and in 

il. In each case, the cyclical process accomplishes the 

lf-purification of the environmental system, in that 

astes produced by one step in the cycle (for example, 
ithe deposition of animal wastes into water or soil) be- 
come the necessary raw materials for a subsequent step 

(such as the conversion of animal wastes in water or soil 
into nutrients that are assimilated by plants, and which 
іт turn become food for the animals). 

What happens when such a cyclical process is stressed 
by adding to one component? The resultant change is 
often sufficiently radical to cause the cycle to break down. 

Suppose the water cycle is overloaded with animal 
waste. Then the oxygen needed to support the bacteria 
that normally decompose this waste may be reduced to 
zero, so that this phase of the cycle stops, halting the 
self-purification cycle as a whole. 

The many environmental cycles are connected to form 
a huge global network, and a stress at any one point is 
readily transmitted, through the network, to distant vul- 
nerable points. The rates of different environmental 
cycles vary, so that the final effects of a stress may be 
long-delayed. The effect is often amplified during trans- 
mission, so that a small, distant event may later emerge 
as a powerful consequence. 


Disrupter of natural cycles: man 


In sum, the natural, cyclical environmental system is 
balanced and self-sustained: If overstressed, it is subject 
to dramatic collapse; permitted to function, it is capable 
of maintaining its properties, but only so long as it re- 
mains in cyclical balance. Since the environment is ir- 
replaceable and essential to all human activities, these 
activities must be compatible with environmental pro- 
cesses—if we are to survive. 

Unlike all other forms of life, human beings are capable 
of exerting environmental effects that extend, both quan- 
titatively and qualitatively, far beyond their influence 
as biological organisms. Thus, bodily energy expended 
by a person amounts to only about 1,000 kilowatt hours 
per year; but in the United States about 15,000 kilowatt 
hours of power is expended per capita annually. 

At the same time, human activities have introduced 
into the environment not only intense stresses due to 
natural agents (such as bodily wastes), but also wholly 
new substances not encountered in natural environmental 
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By BARRY COMMONER Т. 


Perhaps the scientist most identified in the 
A public's mind with the “ecology movement," 
Г Dr. Barry Commoner has impeccable creden- 
fom tials for his role. A biologist, he is the director 
h ! of the Center for the Biology of Natural Sys- 

*- tems of Washington University, St. Louis; a 
member of the Committee on Environmental 
Alteration of the AAAS; and a member of the 
* board of trustees of the National Parks Asso- 
`. ciation. His latest book is The Closing Circle. 


processes. These include artificial radioisotopes, deter- 
gents, pesticides, plastics, a variety of toxic metals and 
gases, and a residue of indestructible rubbish. These 
human intrusions on the natural environment have thrown 
major segments of the ecosystem out of balance. En- 
vironmental pollution is the symptom of the resultant 
breakdown of the environmental cycles. 
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Electric housewares 

Synthetic organic chemicals 
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Electric power 
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Motor fuel consumption ....... 
Cement 


Thus water pollution is usually a sign that the fish- 
bacteria-algae-fish cycle of rivers and lakes has been 
overloaded by sewage and other organic wastes, or by 
the release of inorganic algal nutrients—such as phos- 
phates and nitrates—from waste-treatment plants or from 
overfertilized soil. Similarly, air pollution is a symptom 
of an overloaded system. Here, the self-cleansing capacity 
of the weather system through the action of winds, rain, 
and snow is no longer capable of removing pollutants at 
the rate at which they enter the air. 

The ecosystem of the soil is overdriven when organic 
matter, in the form of food, is removed at a rate which 
exceeds the rate of rebuilding of the soil's humus. Final- 
ly, there is the environmental degradation due to man- 
made synthetics, such as pesticides, detergents, and 
plastics, and by such substances as lead, mercury, and 
artificial radioisotopes. Here pollution is a sign that these 
materials—which are not part of the self-purifying natural 
ecosystems— cannot fit into them and therefore accumu- 
late in places harmful to the ecosystem and to man. En- 
vironmental pollution is a warning that something is 
gravely wrong with the way man is living on the Earth. 

Exactly what is wrong is revealed by production sta- 
tistics for the United States during the postwar period, 
in which most pollution levels have increased 200-2,000 
percent, There have been the following changes: 

e Replacement of natural materials (cotton, wool, 

[Continued on page 172] 
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UNDERWATER HABITAT: Home 


Like an underwater camper, 
Edalhab gives scientists 
a drop-it-anywhere home 


By ROBERT GANNON 


| smelled of old food and bakelite, of 
salt-wet metal and human beings. It 
was hot, and the humidity was high, 
like a bathroom after a shower. The 
room looked like a foreshortened silo 
laid on its side, padded with urethane 
foam and given a plywood floor. 

This was my first look at the under- 
water habitat Edalhab—some 16 miles 
off mainland Florida, near Elliott 
Key. I hung half in the water, half 
out, my head and shoulders poking up 
through the bathtub-shaped bottom 
hatch. 

John Van Derwalker, my diving 
partner on the trip, had climbed up 
first. He gave me a hand. “Ever been 
under pressure before?" His voice 
sounded odd. 

“Not this kind,” I answered. Mine 
did, too. High and nasal. 

"Try to whistle," Van Derwalker 
suggested. I tried, and I couldn't. 
You're under more than twice the air 
pressure you're used to—about 35 psi. 
Sound frequencies change, and you 
don't know how to hold your mouth." 

Edalhab is the underwater part of 
the 14-million-dollar FLARE ( Flori- 
da Aquanaut Research Expedition) 
project of NOAA’s ( National Oceanic 
and Atmospheric Administration) 
Manned Undersea Science and Tech- 
nology program. Forty-five feet above 
us rested the 105-foot mother ship, a 
strange-looking catamaran named Lu- 


“Like a foreshortened silo,” says Gannon 
of cylindrical Edalhab. Above, he inspects 
habitat from deck of mother ship, Lulu. 
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lu, her umbilical cord supplying our 
air, electricity, communications. 

What’s new about Edalhab? A sig- 
nificant thing about the 20-ton habitat 
is that she is mobile. Two years ago 
the Tektite project proved that scien- 
tists could work while living on the 
ocean floor. But they were limited to 
a single site. Now, in NOAA’s most 
ambitious undersea program, FLARE 
would involve eight different scien- 
tific projects using three locations 
over a three-month period. (Тһе proj- 
ect should be drawing to a close as 
you read this). 

Now, while the underwater scien- 
tists on the particular project were 
working 100 feet south of Edalhab, 
biologist Van Derwalker, 36, scien- 
tific coordinator for the program and 
veteran of the Tektite project, was 
showing me around home base. 

To get into Edalhab you dive below 
her and look for a light patch above 
you. That’s the hatch. It’s too small 
for a fully outfitted diver to climb 
through, so you take a deep breath, 
remove your scuba gear, and drop it 
onto the bottom of the sea. (Later, 
when you come out, you'll get a 
mouthful of sand with your first 
breath.) Then you aim for that com- 
forting light 10 feet above, hoping it 
isn’t really a porthole. 

Air pressure inside holds the water 
out, like an inverted jar, and you can 
hardly tell you’re underwater. Ceil- 
ing fluorescent lamps provide light. 
Bunk beds hug the wall. A chemical 
toilet sits in one end, with desk, lab 
bench, and sink at the other. A closed- 
circuit TV camera perches in the ceil- 
ing. From outside someplace comes 
the bubbling of exhaust air, and very 
softly, in the background, rumbles the 
compressor aboard Lulu. A hose dan- 


Closed-circuit TV gives viewers in Lulu 
a picture of what's going on in Edalhab. 
Bearded author Gannon is at the right. 


At dock, catamaran Lulu engulfs little Edal- 


gles down over the hatch; a yank of 
handle looses fresh water to wash sal 
from itchy backs. 

The place is comfortable, like 
tiny, homemade mobile home. I 
should look homemade. It originall 
was built four years ago by some Uni 
versity of New Hampshire studen 
for $800. 

"Looked like someone's fishin 
shack," Bill Miskoe, the project engi 
neer, had told me earlier. 'The stu 
dents put it in the local lake 
Winnepesaukee—then lived there fo 
a few days, just to prove that i 
worked. The name comes from Engi 
neering Design and Analysis Lab 
plus hab. 

Later the school received a gran 
from NOAA to refine and modify th 
habitat for use with Lulu. 

“Ме still had to save money,” sai 
Miskoe. “And we did it by staying 
up until 11:00 each night putting th 
thing together. I’m the engineer i 
charge, but I'm also the plumber an 
the welder.” 

It's not a luxury cabin. But for fou 
days—the length of stay for most o 
the teams on this project—it's not un 
pleasant at all. Why only four days? 
Beyond that lurks the danger of oxy 
gen poisoning. 

Too much oxygen in the human sys 
tem can confuse a diver, eventuall 
can throw him into convulsion— whic 
is why straight oxygen isn't used i 
diving. Scientists in Edalhab breath 
ordinary air (roughly 80 percent ni 
trogen, 20 percent oxygen) pum 
to them from Lulu. Under increased 
pressure, blood and tissue absorb ni- 
trogen until after a day or so the body 
has taken on all the gases it can. 

When a scientist comes up after 
being so “saturated,” he must go 


hab. Umbilical cord from Lulu supplies air, 
electricity, and communications. 


Home away from home for aquanauts, 
Edalhab offers primitive comforts: bunk 
beds, chemical toilet, desk, lab bench, sink, 


through decompression, must be 
sealed in a pressurized tank aboard 
Lulu for about 19 hours in gradually 
reduced pressure. A faster time might 
make the nitrogen in his blood boil at 
body temperatures, leading to the 
* bends." 

78 hours underwater. A few days 
earlier, when I first boarded Lulu, Dr. 
Morgan Wells, resident physiologist 
at the University of North Carolina 
School of Medicine, and Anna, his 
wife, had just completed 78 hours 
underwater and 27 hours of decom- 
pression, eight more than usual. Half- 
way through, Anna developed a straw- 


pontoon for Edalhab, 45 feet below. 


Is Where You 


Outfitted for underwater touring—with wet 
suit and scuba gear—Gannon leaves diving 


fluorescent lamps. A TV camera in the ceil- 
ing watches occupants. Stay in habitat is 
limited to maximum of four days. 


berry-colored rash on her breasts, an 
indication of early decompression 
troubles. And so time under pressure 
—while absorbed nitrogen slowly 
seeped out of her blood—was in- 
creased. 

"It was boring and cramped and 
tiresome," said Anna. No wonder. 
The decompression chamber is made 
from two old propane tanks welded 
together, lying on its side, just high 
enough to sit up in. And you can't 
sleep; you have to keep moving to 
circulate all blood. 

Their project was to be a two-dive 
one—the first in the clear water of the 


Standing above open hatch, Gannon peers 
down at photographer. Air pressure inside 


the habitat keeps water from coming in. 
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Long, skinny stilts support underwater hab- 
itat. Above, Gannon is about to drop scuba 
gear on bottom and enter Edalhab, 


Keys, the other in the polluted area 
near Miami Beach. They were meas- 
uring the metabolism of reef com- 
munities in two kinds of water. 

On various spots around Edalhab, 
they placed six plastic domes—from 
eight to 48 inches across—and, by 
means of light cells, gas detectors, and 
recorders, monitored the rate of 


photosynthesis and respiration. This 
gave a measurement of the health of 
the small ecosystems, the highly com- 
plicated relationships of whatever 
lived there—coral, bacteria, algae, 
sand worms, tiny fish. 


Таза Жылы IP зығы кый о, 
Continued on page [Û 


Air lift—a pipe with air hose—"'vacuum- 
cleans" the floor of loose sediment prior to 
core drilling. Author is at right. 
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Cable TV, Videophones, 
Satellites, and Data Networks 
Will Soon Change the Way 


An eminent scientist tells how the 
new communications—already here—can 
stop the rush to the cities 


The green, rolling landscape in the Windham County 
region of northeastern Connecticut is quite ordinary-look- 
ing as you drive through it. Yet this section, some 350 
square miles of rural, slightly underdeveloped country- 
side with a population of 65,000, seems likely to become 
one of the most important spots in this country, There 
we hope to demonstrate in a dramatic way how life can 
be better—a lot better—for us all. Let me explain: 

Since before the dawn of history, men have gathered 
in cities for defense, trade and commerce, cultural pur- 
suits, entertainment, social contacts. This migration is 
still in progress, so that today most people in most West- 
ern countries live under conditions of extreme density 
in cities and suburbs. Right now, nine-tenths of the 
United States population lives on less than 10 percent 
of the land. 

If this trend continues, 200 million of the nearly 300 
million Americans in the year 2000 will be crowded into 
12 urban centers. More than half of the population—150 
million people—will be in the three largest urban concen- 
trations: Boston-Washington, Chicago-Pittsburgh, San 
Francisco-San Diego. 

Many of our troubles today spring from this urban 
crush. Man is physiologically and psychologically un- 
prepared for the stresses and strains that result from such 
conditions. In the high-density living areas, the problems 
of crime, narcotics, pollution, poverty, traffic, education, 
and so on are greatest, Smaller towns have these prob- 
lems, too, but they are manageable. 

What we propose 15 to establish an advanced system 
of communications networks that will do nothing less than 
give people a choice of where to live—and thus utterly 
transform our society. Communications technology— 
through which people will communicate rather than com- 
mute to large urban areas—can lay the foundation for this 
better life. 


Why do people move into the cities? 


First, for jobs. Then, for educational and medical facil- 
ities—universities. And for excitement: theaters, cultural 
centers, sports arenas. 

With our present communications technology we can 
provide all of these things in small towns. 

Let me give you some examples of how this would work. 
Let’s say an insurance company based in Hartford de- 
cides it will have to hire an extra 1,000 workers. With 
two-way television, broad-band cable or microwave, and 
facsimile, there is no longer any reason why it has to build 
office space for them in Hartford. It could set up offices 
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in five nearby small towns, each office housing perhaps 
200. Two-way TV and facsimile would enable instant 
communications, more rapid than you have now in a sky- 
scraper office building. 

Education? We could establish minicolleges, small col- 
leges with small staffs. A minicollege would be linked by 
two-way television with a university. Students at the 
minicollege would participate in all important events at 
the central university. They wouldn't just sit and look 
and listen. With two-way television, they could partici- 
pate, ask questions, enter into discussions, 

Entertainment? 'Through the use of satellites and 
cables, we can bring anything exciting happening any- 
where in the country to every corner of the country: 
sports events, concerts, anything. 

We can do something about medical problems, too. In 
many depleted areas, it's impossible to keep doctors. In 
such areas, we could establish telemedicine. With two- 
way TV, for example, we could have remote diagnosis. 

The approach to the new rural society does not mean 
the de-urbanization of the United States. 'The main 
objective is to provide options for 100 million more peo- 
ple, options that today do not exist. This in itself may 
relieve the pressure on the cities. 

To change the nation's living pattern requires more 
than communications technology alone. Before nation- 
wide planning is undertaken, we are launching an explor- 
atory program on a small scale in Windham County, 
where population density is low and the need for planned 
economic development is high. This project is being fund- 
ed with Fairfield University by the U.S. Dept. of Housing 
and Urban Development. The study phase, now under- 
way, will be conducted jointly by the university and its 
president, William C. McInnes, S.J., and my company, 
Goldmark Communications Corp. 

As a test and demonstration we hope to establish broad- 
band links to Hartford to demonstrate that companies 
could have employees working just as efficiently in rural 
settings as in company headquarters. But the first step 
involves gathering information. Here's what we are doing: 

e Studying office practices that result in meetings, 
memos, letters, presentations, etc., in business, industry, 
and government. How can these practices be transposed 
into communications media? 'The results should indicate 
how components of business or government could function 
effectively in rural communities. 

€ Joining with a number of towns in a given region to 
explore how to establish standards and limits to ensure 
the optimum rate and pattern of growth for the highest 
quality of life. The effort will be coordinated with state 
agencies to assure that the development program is in the 
best overall interests of the state. It will also figure out 
what utilities, transportation, and other resources would 
needed. 

e Experimenting with a variety of communications 
equipment that could provide services needed for the 
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By PETER C. GOLDMARK 


Until retirement last Dec. 31, Dr. Goldmark was president of CBS Lab- 
oratories, Among his best-known inventions (he holds more than 160 | 
patents) are the LP record, the first successful color-TV system, and the 
EVR video cassette. On retirement, Dr. Goldmark established Gold- 
mark Communications Corp., one of whose goals is to explore ways in 
which communications can be used to transform society and cure many 
of our most serious problems. How he plans to do this—and its effect 


on your life—Dr, Goldmark explains below. 


You Live, Work, and Play 


business, government, and other aspects of life of the de- 
veloping community. 

ө Creating an intergovernment body of federal and 
state officials to initiate a coordinated, national effort 
based on experience gained by the study project. 


A new rural society will emerge 


Once studies have been made, the building of the com- 
munications systems can begin, As we envision it now, it 
would consist of a number of networks—internal and ex- 
ternal. The internal system, strictly within towns, will 
consist of five basic networks: 

Network One: The primary network exists now only in 
the form of the telephone. It would be expanded into a 
two-way random-access network for voice, data, and two- 
way videophone. This would be the most basic urban 
"nerve system’’—as vital as streets, water, or power. The 
basic purpose: to put everyone in contact with everyone 
else in the community, no matter how dark the streets or 
heavy the traffic. Since it will be linked with computers, 
the same network will provide random access between 
man and machine, or between machines. 

The network can be looked upon as a pipe into every 
home, office, or library, through which one can not only 
converse, but also transmit and receive written materials, 
pictures, data, etc. Its most important contribution is to 
connect every terminal (telephone, videophone, teletype- 
writer) with any other. 

Network Two: AM-FM radio and television broadcast- 
ing. This could consist of one or more local stations, 
preferably with network affiliations and educational tele- 
vision broadcasting. 

Network Three: broad-band cables carrying a multi- 
tude of television channels into individual homes. This 
network would include limited-address narrow-band call- 
back for purposes of polling or making requests, Such 
two-way cable-TV systems are already being explored. 

As part of this network, general informational services 
would be made available to individual homes. One im- 
portant example would be the ability to dial up impor- 
tant municipal events, such as meetings of the various 
town boards—i.e., Education, Finance, Zoning, Board of 
Representatives. Through the network's two-way polling 
ability, public opinion on any issue under discussion 
could be almost instantly registered. Through a system 
of "frame freezing," vast amounts of information concern- 
ing travel, weather, pollution, shopping, traffic, various 
municipal and other public services, lists of cultural and 
entertainment events, could be selected and seen on the 
home television screen. 

Network Four: another broad-band cable system, carry- 
ing approximately 30 two-way television channels. These 
would interconnect the major public institutions of the 
city: city hall, hospitals and nursing homes, schools and 
colleges, libraries, police and fire stations, bus and rail- 
CENTURY OF WONDERS: 1872-1972 


road stations, airports, and all other town services. 'This 
network would provide informational services among the 
institutions and key officials, ensuring smooth operation. 

Network Five: a town emergency service. 'This would 
include the “911” police and fire emergency system, aug- 
mented by automatic identification of callers’ location 
and by a system to identify the location of vehicles op- 
erated by police, fire, sanitation, ambulance, utilities, and 
other large fleet operations. 

In addition to these internal-communication networks, 
the city of the future will have external systems: 

1. Incoming broad-band cable or microwave circuits, 
which connect the town's business and government offices 
with operations in other cities or countries, These are 
permanently wired point-to-point links. 

2. Long-distance broad-band circuits interconnecting 
the town's switched telephone and videophone services 
with the corresponding switched services in other cities. 

3. Common-carrier broad-band and narrow-band ser- 
vices—such as the U.S. Postal Service and Western Union 
—for transmission of messages, printed material, and data 
between towns and to other countries. 

4. Incoming circuits for educational, cultural, and rec- 
reational pursuits. These might include: 

® Radio and television broadcast circuits both for pri- 
vate networks and for public broadcasting. 

ө Two-way broad-band educational-television circuits 
interconnecting a small local campus with the region’s 
central university. 

ө Broad-band cable circuit as part of a national high- 
definition closed-circuit-television network to bring live 
Broadway, opera, concert, and sports productions to 
theaters specially geared for such performances. The sys- 
tem would employ high-resolution color television of at 
least 1,000 lines with cameras and projectors especially 
designed for live pickup and large-screen projection. The 
most suitable national distribution method for such sig- 
nals would be via a synchronous satellite broadcasting 
several of these high-definition TV signals and received 
by local high-gain fixed antennas. 


The task is gigantic, but it can be done 


It will present an urgent challenge to our youth, and 
all of us must direct our efforts to it, I believe the magni- 
tude of this task will make going to the moon seem like 
a ferry-boat ride. 

But during the remaining 28 years of this century, 50 
to 100 million new Americans will join the population. 
Over that period, the scientific advances we have already 
produced will, we hope, improve the quality of life, pro- 
vide everyone with a better ecological atmosphere, unclog 
our highways, improve health care, and, for the first time, 
give us a real choice of where we live and work. Such an 
advance can ensure that in the year 2000 this country will 
be a wonderful place to live. 05 
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Is this the most important event in physics over the 
last half-century? A famous scientist tells — 


How І Discovered Gravitational 


By JOSEPH WEBER 


Professor of Physics at the Uni- 
versity of Maryland, Dr. Weber 
won the Gravity Research 
foundation Award in 1959. His 
work is funded partly by the 


National Science foundation 
and partly by the University. 


Wen I decided to search for gravi- 


Gravitation has always been the most 
mystifying force known to man. It is by 
far the weakest of the basic forces in the 
universe, ranking after the strong nuclear 
force, the electromagnetic force, and the 
weak interaction nuclear force, (Gravita- 
tion 18 weaker than the last by a factor of 
10 followed by 25 zeros.) 

Yet the gravitational force is the one we 
are most familiar with—on Earth, it gov- 
erns the everyday behavior of common- 
place objects—and us; in the heavens, it 
rules the stars in their courses. More than 
any other force, gravitation determines 
the structure and evolution of the universe. 

In 1916, Albert Einstein predicted the 
existence of gravitational waves, generated 
by accelerating bodies of enormous size. 
But Einstein believed the waves were so 
weak they would never be detected. His 
prediction was remarkably similar to an- 
other landmark in physics: The 19th cen- 
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to paper. 


Using the most rigorous 


tury scientist James Clerk Maxwell the- 
orized the existence of then-unknown elec- 
tromagnetic waves. When Heinrich Hertz 
turned Maxwell's abstruse theory into ra- 
dio waves in the laboratory in 1888, a whole 
new age was born—of radio, X rays, TV 
... the whole gamut of marvels we know 
today. 

Now Einstein's prediction, too, seems to 
be confirmed experimentally, and who 
knows with what consequences? Dr. Jo- 
seph Weber, after 10 years of tuning in on 
the galaxy, announced in 1969 that he had 
no doubt that signals picked up by his de- 
tectors were gravitational waves. If Weber 
is indeed correct, and scientists here and 
in the Soviet Union are working to con- 
firm his findings, then it is one of the most 
epochal discoveries in the history of sci- 
ence, one that could force physicists to re- 
vise their most basic ideas about the nature 
of the universe.—The Editors 


D 


antenna would measure the curvature 


tational waves some 14 years ago, 
most physicists applauded our cour- 
age, but felt that success—detection 
of gravitational radiation—would re- 
quire a century of experimental work. 
The problem we faced lay in the in- 
herent weakness of gravitational 
force. This characteristic ruled out 
experiments in which gravitational 
waves would be generated and de- 
tected within the laboratory. With 
the normal experimental approach 
blocked, some other method of detec- 
tion had to be found. 

The first step was to put pencil 


жі. 
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mathematics of Einstein's relativity 
theory, which had predicted the ex- 
istence of the waves, I was able to 
prove theoretically that an elastic 
solid, such as a metal bar, could serve 
as an antenna. If a gravitational 
wave were to pass through it, the bar 
would vibrate ever so lightly, and this 
vibration might be detected. 

Of course, the vibrations would be 
strongest when the frequency of the 
gravitational wave matched the reso- 
nant frequency of the antenna—much 
as a tuning fork might pick up sound 
vibrations of proper pitch. Thus the 


Disk antenna, sus- 
pended by axle, is 
seven feet wide. Shape 
enables it to detect 
scalar gravitational 
waves, predicted by 
some scientists, in- 
stead of all-tensor 
waves, predicted by 
Einstein, which cylin- 
drical antennas pick 
up. Crystal detectors, 
arranged in pattern of 
rings around center, 
sense vibrations along 
disk's radii. 


of space-time, a highly abstract quan- 
tity that plays a central role in Ein- 
stein’s Relativity Theory. To pian 
the building of an apparatus that 
would actually pin down such an ab- 
struse concept on a pen and ink re- 
corder, I found extremely exciting. 

I also knew that a large mass, such 
as the Earth or moon, might be use- 
ful as a detector, or antenna, for very 
low frequencies. The Earth resonates 
at one cycle every 54 minutes; the 
much smaller moon has a resonance of 
one cycle every 15 minutes. For higher 
frequencies, on the order of thousands 
of cycles per second, a mass of a few 
tons would make a suitable antenna. 

I decided to develop the technol- 
ogy of using the Earth and moon as 
detectors, while simultaneously work- 
ing with laboratory-sized masses. 
With the collaboration of Dr. David 
M. Zipoy and Dr. Robert L. Forward, 
I began antenna development in 
1959. We first tried to use a gravim- 
eter on Earth to detect certain vi- 
brational overtones of our planet. A 
gravimeter measures the acceleration 
of the Earth’s surface that would oc- 
cur during a vibration. The gravime- 
ter we used had a sensitivity as high 
as one part in 100 billion of g, g being 
the force of Earth’s gravity. 
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Dr. Weber adjusts delicate 
sensors girdling his massive, 
solid - aluminum gravitation- 
waves detector. Cylinder is 
suspended by steel wire from 
an arch on acoustic filters. 


Vaves 


These experiments did not lead to 
uccess. We found that earthquakes, 
notion of the oceans, and the atmo- 
phere generated small motions that 
nterfered with measurements. This 
ackground “noise” severely limits 
he Earth's usefulness as a detector 
f gravitational waves. A gravimeter 
п the moon, however, would not be 
ubject to weather and oceanic distur- 
ances, and might act as a good de- 
ector. The National Aeronautics and 
pace Administration is preparing to 
ut a gravimeter оп the moon as part 
f the Apollo 17 mission. 

The bulk of our effort was aimed 
t developing a laboratory-sized an- 
enna to detect gravitational frequen- 
ies in the 1,000-cycle (kiloHertz) 
egion. Our antenna took the shape 
f a cylinder of solid aluminum about 
wo feet in diameter and five feet 
ong. It weighs 3,000 pounds, and 
angs horizontally from a steel wire 
ttached to special columns resting 
n acoustic filters that shield it from 
nvironmental disturbances. To pick 
p the vibrations of the aluminum 
ylinder, we bonded ferroelectric crys- 
als to its surface. 

The slightest cylinder deformation 
reates a stress that the crystals con- 
ert to electrical signals. The signals 
re amplified electronically and acti- 
ate a graphic recorder. The detec- 
or as a whole is so sensitive that the 
ecorder's pen responds to a vibration 
n the cylinder that is 1/100 the diam- 
ter of an atomic nucleus! 

About this time we were encour- 
ged by some theoretical studies made 
y Prof. Freeman J. Dyson. He an- 
lyzed what happens when large 
nasses move at velocities close to the 
peed of light, a situation that can 
ссиг in a star that has consumed its 
iuclear fuel. Normally, the size of a 
tar is determined by the balance of 
orces: the gas pressure and pressure 
f outward radiation created by nu- 
lear “burning,” and the inward force 
f gravitation due to the star's own 
nass, When the nuclear fuel burns 
ip, the radiation and gas pressure 
veaken, and fail to offset the gravita- 
ional force, so that the star begins 
o collapse. 

If its mass is not too large, а collaps- 
ng star may evolve into a white 
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dwarf, where pressure and gravitation 
are once more in balance. But if the 
stars mass is about twice the mass 
of our sun, its gravitational pull on its 
own matter overcomes all pressures 
and it continues to collapse at an ac- 
celerated pace. Most stars, like our 
sun, rotate slowly, and if the star 
collapses, its peripheral rotation in- 
creases—much like a pirouetting skat- 
er who pulls his arms in to maintain 
his spin. 

Dyson calculated that when a star 
is in the process of collapsing, it 
emits gravitational waves. He also 
theorized that a pair of closely 
spaced neutron stars (collapsed white 
dwarfs) spinning about each other 
will lose energy in the form of gravi- 
tational waves, and the stars will come 
closer together. In each case, Dyson 
calculated that in the final moments 
of collapse, enormous energy is radi- 
ated away in a short burst of “un- 
imaginable" intensity. This final gasp 
releases 100 times more energy than 
was generated by the star during 
its entire lifetime of several billion 
years, My thought was: How could 
gravitational waves generated by Dy- 
son's collapsing stars be detected? 

Even if our antenna detected a pulse 
of gravitational radiation from space, 
how would we recognize the signal for 


what it really was? Many other events 
might generate spikes on the chart 
recorder: lightning, earthquakes, elec- 
trical power disturbances, radio and 
TV broadcasts, and cosmic ray show- 
ers. Even when the detector was 180- 
lated and shielded in a metal vacuum 
chamber, its sensitivity would enable 
it to pick up such disturbances. 

It occurred to me that the solution 
lay in using two detectors located at 
separate points. An environmental 
disturbance at one location would be 

[Continued on page 190] 


COINCIDENCE TIME MARK · ARGONNE DETECTOR 


2 [| ЖОКЕ NES. t ©, 


COINCIDENCE TIME MARK J MARYLAND DETECTOR 


Evidence for gravitational waves rests on 
recordings like these. Peak voltages appear 
simultaneously at output of cylinder de- 
tectors located 600 miles apart. 
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YOU'RE WITNESSING 
THE START OF A REVOLUTION 
IN THE AUTO INDUSTRY 


GM Rotary Engine for th 


GM Rotary has twin rotors with a center — Large-capacity oil pump feeds cooling oil to Uy, 
e 4 


bearing on the main shaft. Intake ports are rotor. Oil filter is placed high up to avoid 


on the side; exhaust ports are peripheral. oil loss from engine during removal. TRANSMISSION 
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When GM makes its Rotary 
optional in the Vega, it 

will herald mass production 
of the Wankel—and the 
beginning of the end for 
the piston engine 


m JIM DUNNE / PS Detroit Editor 
DRAWINGS BY RAY PIOCH 


| 

A Chevy with a rotary engine? Fan- 
tastic! It’s the kind of news you would 
have snorted at just a few years ago, 
and perhaps murmured “impossible.” 
But the impossible is happening. GM 
is readying a rotary engine—its own 
Wankel. 

Still, it’s a long way from the first 
GM Rotary to the end of the piston 
engine. It’s only the first step. Yet it 
is going to happen. I am not out of 
my mind. I know. 

The Wankel engine is cheaper to 
make. It will cost between half and 
two-thirds of a piston engine of similar 
power. For that reason alone, the 
Wankel is bound to take over from the 
piston engine in future cars. When? 
As soon as the industry can change 
gears. 

Beyond the lower cost, there is an 
impressive list of advantages inherent 
in the Wankel engine: light weight, 
small package size, vibrationless run- 
ning, low noise levels, wide speed 
range, and low-octane fuel capability. 

Now, let me tell you about the first 
CENTURY OF WONDERS: 1872-1972 


GM Rotary. It is planned for intro- 
duction in October 1973 as an option 
for the Chevrolet Vega. So soon? Yes. 
The proposed timetable for the GM 
Rotary is so ambitious you just know 
it’s a “crash program." But how can 
GM be so sure of success? 

“We understand the Wankel cycle," 
says GM President Edward N. Cole. 
“We know what makes it work, and we 
think we're ahead of everybody else 
right now." 

Twice each week Ed Cole leaves his 
plush executive offices in midtown De- 
troit for the Tech Center in suburban 
Warren. There he personally takes 
charge of the rotary-engine program, 
working with Bob Templin, the chief 
executive in charge of all rotary-en- 
gine research at GM. Cole, Templin, 
and the other engineers on the team 
have scored several breakthroughs in 
Wankel-engine design in the short pe- 
riod they have been working on it. 

In a class by itself. GM obtained 
rights to the Wankel in November 
1970. The power unit they are pre- 
paring for the Vega will come as a 
shock to other Wankel-engine devel- 
opers in the U.S., in Europe, and— 
most of all—in Japan. 

Special features of the GM Rotary 
will include: ` 

е All-iron construction. 

e 100,000-mile-plus seal life. 

e Single spark plug per rotor. 

ө 24,000 miles or more between oil 
changes. 

ә Use of low-grade motor oil. 

The use of an all-iron engine hous- 
ing is a departure of the first order 
from present Wankel-engine practice. 


Vega with GM Rotary will have its own grille, plus other identifi- 
cation marks. Rotary engine will be sold as a package with perfor- 
mance items, such as mag wheels, radial tires, and rally stripes. 


The GM Rotary will use nodular cast 
iron for all its major casing parts 1п- 
cluding end covers, rotors, and the two 
rotor casings. Nodular iron has more 
elasticity than ordinary cast iron and 
therefore higher resistance to crack- 
ing. Other Wankel-engine builders 
use aluminum for the housings and 
steel for the end covers. 

The inner wall of the housing forms 
the trochoidal track that the rotor 
seals rub against. There are two prob- 
lems here: 

e To minimize wear on the track, 
so that all wear is taken by the seal 
strips. 

€ To make seal and track surface 
materials compatible. 

Other Wankel builders have used 
various solutions. Mazda uses carbon- 
and-aluminum seals on a chrome- 
plated aluminum face. NSU uses 
iron-based Ferro-Tic seals against an 
Elnisil (silicon carbide) plating. Mer- 
cedes-Benz is experimenting with sili- 
con nitride seals on a nickel-silicon 
surface. GM is going its own way. 

The iron track will not be plated, 
but will have a light metallic coating 
sprayed on. The seals will be a low- 
cost ceramic (many materials are be- 
ing tested, and a final decision won't 
be made for several months). 

Changing the oil. The seals need 
lubrication if they are to perform 
properly, and the oil used this way is 
lost. It is fed in via the carburetor 
float bowl from a metering unit, ac- 
cording to engine speed and load. The 
GM Rotary will probably burn about 
a quart of oil every 1,000 to 1,500 

Continued 
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four-cylinder Vega engine (left) but com- 
pares with a V8 in terms of power. Table 


miles. This is the background to the 
24,000-mile oil change. 

Since the motorist must top off this 
loss as it occurs—about a quart each 
month in ordinary driving—the oil 
reservoir receives fresh additives to 
replenish its supply. So, GM engi- 
neers figure, only the filter need be 
changed to keep the oil clean. 

Are there other points in the Wank- 
el engine that can wear out? No. The 
rotor itself never touches the housing. 
The side seals on the rotor work under 
low stress loads and have low wear 
rates. The eccentric rotor bearings 
have large, well-lubricated surfaces, 
which give better life expectancy than 
crank bearings in a V8. 

All wear is concentrated in the apex 
seals on the rotor. GM has tested 
some that last 400,000 to 500,000 miles 
with minimal wear, but they are very 
costly. They may also be “оо good." 
Seals that good aren’t needed, as few 
cars rack up that kind of mileage be- 
fore they are scrapped. 


Silicon nitride seals iy Norton Co. have 
been tested with excellent results, but GM 
keeps looking for cheaper materials that 
have an adequate life expectancy. 
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(right) shows that the Rotary beats the V8 on 
size and weight. It’s also cheaper than the 
V8 to manufacture and assemble. 


GM wants a seal of reasonable cost 
that fits in the area between “too 
good” and “not good enough.” That 
means seal replacement after 100,000 
to 125,000 miles. And GM has found 
a way to simplify the job. 

Slide-out seals. GM engineers have 
developed a technique similar to the 
push-pull, click-click idea of injector 
razors. You simply slide the old seal 
out one end and insert the new seal 
in the other. 

This can be done without complete- 
ly dismantling the engine. With the 
new seal in place, the owner has, in 
effect, a completely new engine, one 
that he can theoretically run for an- 
other 100,000 miles. In all, the whole 
operation is not considered much more 
complicated than a valve job on pis- 
ton engines. 

Spark plugs? Unlike the two-plug 
design used by Mazda, GM will have 
but one spark plug per rotor. That’s 
an important saving in cost, for the 
plugs fire so frequently that a two- 
rotor engine with twin plugs per rotor 
needs a double set of coils and dis- 
tributors to build up adequate spark 
strength. Eliminate two plugs, a coil, 
and a distributor, and you have saved 
almost $5 per engine. 

Electronic-ignition system. It is ap- 
parent that GM will use its electronic 
ignition system for the two-rotor 
Wankel, more to maintain emission 
standards than for any other reason. 
GM is well aware that federal emis- 
sion standards call for compliance 
over 50,000 miles. The ignition sys- 
tem must operate at design capacity 
without tune-up for that mileage, and 
the only answer is electronic ignition. 

There are, however, two other bene- 
fits in the electronic system: ability to 
give strong sparks at very high rpm 
and ability to fire fouled plugs. The 
GM Rotary may spin up to 8,000 rpm, 
and it may foul if left to idle for long 
periods. 


Emissions? The Wankel is an in- 
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Weight (Ibs.) 
Number of parts 
Moving parts 


Space requirement 
(cu. ft.) 


" 
154 


388 


9.9 23 


Length (in.) 21.0 | 30.0 
Width (in.) 22.0 28.0 
Height (in.) | 21.5 31.0 
Net hp @ rpm 150 @ 6,000 | 130 @ 4,000 
Net torque @ rpm | 125 @ 4,000 | 230 2,400 
Hp per Ib. 0.59 0.28 


Cost per hp $1.80-$2.20 | $3.00 


| ALL NUMBERS ARE ESTIMATED | 


ternal-combustion engine, and can be 
cleaned up just like a V8. Although 
the techniques are the same, the Wan- 
kel 1s easier to purify. 

The GM Rotary cooling system 
conforms to normal Wankel practice. 
The housing is water-cooled, the rotor 
oil-cooled. An external oil cooler, 
mounted under the radiator, will be 
used. The oil won’t need expensive 
additives to combat rust, aeration, 
varnish, or sludge. Thus the GM Ro- 
tary can use lower-grade, lower-cost 
lube oil. As you can see, there are big 
savings in upkeep costs. 

Premium price. About 25,000 Vegas 
with rotary engines will be built dur- 
ing 1973 and "74. The cars will have 
special styling, and will sell for just 
under $3,500. Why so much if the 
Wankel is so cheap? The Vega Ro- 
tary will be much more powerful than 
the standard four-cylinder engine, 
and you have always expected to pay 
more for extra power. 

GM will build different versions of 
the rotary engine for "75 models from 
all divisions, and make 600,000 of 
them that year. We'll bring you the 
story on those cars as soon as the de- 
sign is frozen. Naturally, it will take 
many years before the piston engine 
is completely phased out, but the start 
is being made right now. 

What about Ford, Chrysler, and 
American Motors? Ford is racing to 
catch up; Chrysler is starting a new 
research program; AM expects to buy 
rotary engines from GM. 

And the auto industry worldwide? 
By 1975 you can expect Toyo Kogyo 
(Mazda) to be fully converted to 
Wankels, and both Toyota and Dat- 
sun will be well under way. In Eu- 
rope, NSU will be first with an all- 
Wankel line-up. By 1975, look for 
Wankel-powered production models 
from Mercedes-Benz, Volkswagen, 
and Citroén. 

Ten years later, the Wankel revo- 
lution should be complete. 
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New materials, concepts, and techniques 


are finally bringing the horse-and-buggy era 
of home-building to a merciful end 


By MARK WALKER сөйт == Sear rag SET за RNY sm £d a 
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| stood on a platform overlooking a three-acre factory 
assembly floor. Men and women, using the latest power 
tools, were building electrical, plumbing, wall, and ceil- 
ing units on subassembly lines. These fed into the main 
line where other crews started out with floor joists and 
ended up with completely finished, 720-sq.-ft. modules, 
wrapped and ready for shipment. From my platform I 


Continued 
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Forty-eight factory-built modules from Levitt’s Michigan plant roll 
through Illinois farmland on a 24-car train. At the end of their 


could see it all: houses taking shape 
on a moving assembly line, just like 
autos or refrigerators—a three-bed- 
room home every hour. 

Awed by the speed, high quality, 
and efficiency, I must confess (as an 
old-line construction man) to a twinge 
of the feeling horses must have had as 
they watched the first Model Ts. 

This factory, in Kalamazoo, Mich., 
is not unique; there are hundreds like 
it throughout the country, some much 
larger. Though only four percent of 
all 1971 homes were factory-built, the 
total was three times that of 1970. 

Many believe this the most sig- 
nificant trend in home-building today 
—maybe the most important since 
indoor plumbing. Together with new 
construction materials and tech- 
niques, and such innovations as mod- 
ular bathrooms and kitchens, it may 
finally shake up the housing industry. 

And about time. Our housing short- 
age becomes more acute each year; 
much of what we build is shoddy, all 
of it overpriced. The need for change 
is evident to all. 

To get a first-hand look at the new 
housing and learn what overall im- 
pact new techniques are having—and 
what your next house will be like as 
a result—I recently traveled around 
the country visiting government of- 
fices, housing factories, and building 
sites. I have talked with architects, 
engineers, HUD (Dept. of Housing 
and Urban Development) officials, 
manufacturers, builders, апа соп- 
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struction workers. Not one of them 
believes the building industry as pres- 
ently constituted can do the job. 

Home-builders, mostly small and 
undercapitalized (85 percent produce 
fewer than 50 homes a year), are 
plagued by a shortage of skilled work- 
men, spiraling costs, a nonexpandable 
supply of lumber, and a scarcity of 
ever-higher-priced land (prices up 57 
percent in 10 years). In addition, 
more than 5,000 local codes, written 
to favor local interests, frequently bar 
use of new materials and methods. 

Construction is the only major en- 
terprise in the country that has made 
little use of modern industrial tech- 
nology. When you remember that our 
population has grown by more than 
50 million in the last 20 years, you 
can see why we're in a pickle. 

Why shouldn't houses—like auto- 
mobiles—be produced on an assembly 
line? 

Leonardo da Vinci was working 
with the idea in 1515, and it's been 
reborn a hundred times since. Scores 
of manufacturers, mostly small, have 
kept it alive. But only the mobile 
home, with its low price and strong 
resemblance to the automobile, has 
caught on. It accounts for one out of 
five homes produced each year. 

Operation Breakthrough. To jostle 
our $45 billion-a-year building indus- 
try out of its rut, HUD launched 
Operation Breakthrough in 1969. Its 
aims: to encourage new capital in- 
vestment, technological innovation, 


2,600-mile journey to Seattle they will be assembled at the Opera- 
tion Breakthrough site as 12 two-story town houses. 


and mass-production methods; to free 
building from archaic restraints; to 
deliver more homes of higher quality 
at lower prices. 

Out of 236 proposals for housing 
systems, 22 were selected for proto- 
type construction on nine sites across 
the country. 

First Breakthrough construction 
started in February 1971, and now 
2,800 homes are being put in place. 
In Kalamazoo, Місһ., and Macon, 
Ga., I visited the completed homes of 
five producers and the partially as- 
sembled units of several other new 
systems. 

What of the houses? First, they 
have nothing in common with the old 
“prefab” image: dreary, barracks-like 
boxes squatting side by side in end- 
less rows—unappealing, unsafe, and 
unsound, almost guaranteed not to 
outlive their mortgages. These new 
houses are not low-cost construction, 
nor are they designed for the low- 
income market. They will be sold at 
market value; prices will average 
around $22,000. 

Exteriors are varied and not un- 
attractive—but mostly conventional. 
Interiors exhibit little of the boxiness 
that might be expected when stacking 
factory-built modules the size and 
shape of mobile homes. All are 
carpeted throughout, have air condi- 
tioning and major appliances. They 
compare very favorably with the con- 
ventionally built home in the same 
price class. 
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ҚА complete kitchen-wall subsystem, preas- 


esembled and ready for installation, goes 


How about quality? I spent 15 years 
шп building construction—and I'm con- 
winced these houses аге in no way 
structurally inferior to the house 
dbuilt on-site. In fact, there are com- 
jpelling arguments that they are of 
dhigher quality. 

The modules and components are 
бш! indoors. Lumber is kiln-dried 
rand not exposed to the weather dur- 
ung construction. Precision cutting 
rand fitting of materials is possible to 
ға greater degree than in the field. 


Checkerboard stacking of Shelley Systems’ concrete modules gives extra living space for 


into place. Tappan unit includes appliances, 
plumbing, and wood cabinets. 


Production-line inspection and qual- 
ity control should produce a better 
product, not subject to the vagaries 
of weather and responsibility divided 
among several subcontractors. 

There is little really new technol- 
ogy in any of the 22 Breakthrough 
systems. None are as innovative as 
Buckminster Fuller's 1927 Dymaxion 
home, or even Fuller's geodesic-dome 
houses. 

But the thrust of the program has 
been new applications of existing 
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Brick-wall units for Syracuse high-rise were 
built on ground with high-bond mortar. 


technologies to produce more efficient- 
ly the type of house to which we are 
all accustomed, The best way to show 
what is new about Breakthrough is 
to survey some of the systems. 

e Alcoa. The heart of this system 
is a three-dimensional, factory-built 
service module containing kitchen, 
bathrooms, laundry, heating, venti- 
lating, air-conditioning, and electrical 
distribution center, Around this core, 
panelized floors, walls, and roofs are 


each apartment of this handsome structure. 
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Blue sky, warm water, uncrowded beaches—a perfect combination for family fun. Can we preserve enough such places for the future? 


Can the National Parks 
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By GEORGE B. 
HARTZOG Jr. 

Director, National 
Park Service 


By happy coincidence, both Popular Science 
and the National Park System are 100 years 
old this year. Popular Science has asked Mr. 
Hartzog, from his vantage point as guardian 
of the parks, to look into the future and de- 
scribe the problems we're facing and what 
we can do to preserve the parks for our own 
pleasure and that of future generations. 

The Editors 
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As our National Park System enters its second century, it faces 


On March 1, 1872, President Grant 
signed into law an act of Congress 
establishing Yellowstone as the first 
national park in the world. The goal 
was simple: To preserve the many 
wonders of that astonishing place and 
keep its spouting geysers, tranquil 
lakes and mountains, and magnificent 
river canyons forever unspoiled. 
Today, as the National Park Sys- 
tem marks its 100th birthday, we face 
a new set of problems. Both popula- 
tion and technology have soared to 
proportions unimaginable in Presi- 
dent Grant’s time. And we must now 
deal with a number of conflicting 
needs and desires in preserving the 
unique natural, cultural, and historic 
values in a system that has now grown 


to include more than 280 parks, monu- 
ments, and recreational areas, Га like 
to tell you what we're doing to try to 
increase your enjoyment of the parks 
and help meet the country’s growing 
need for outdoor recreation facilities. 
And Га like to outline some specific 
things that you can do to enjoy the 
parks more and help us in the goal of 
perpetual preservation. 

First, a look at some of our more 
pressing problems: 

ө Overcrowding. People should be 
free to visit their parks. Yet too many 
people can destroy the fragile natural 
beauty and historic treasures for 
which the parks exist. 

ө Vehicles. Campers, ATVs, and 
snowmobiles have opened the out- 
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The national parks are treasure houses of spectacular scenery. This is Grand Teton. 


Meet Your Changing Needs? 


challenges its founders never dreamed of. You can help to preserve it 


doors to many who would not other- 
wise be able to enjoy them. Yet too 
many vehicles can also ruin the parks. 

e Conflicting needs. Some park 
users want good roads, hotels, restau- 
rants, and other amenities. Others 
want the wilderness preserved in its 
natural state. 

Clearly, we are faced with difficult 
decisions. The act that established 
Yellowstone 100 years ago stipulated 
that the park would be “a public park 
or pleasuring ground for the enjoy- 
ment of the people" and that the “nat- 
ural curiosities or wonders" should be 
retained “in their natural condition." 
I take this to mean that we must en- 
courage public use and enjoyment of 
the parks until such use threatens to 
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destroy irreplaceable park values, and 
then preservation must take prece- 
dence. 

I'd like to explain how we apply this 
principle and how these decisions af- 
fect what you see in the parks today. 
But first, let me tell you why I think 
the whole question is even more im- 
portant than it seems at first glance. 

In my view, the resources of the 
National Park System are more than 
just carefully preserved segments of 
natural beauty, historic and cultural 
landmarks that provide outlet for lei- 
sure-time recreation. They are. in 
fact, strands of the natural and cul- 
tural endowment of this country. In 
years to come, I feel that the role of 
the national parks in providing a 


place where people can go to 
strengthen their identity with their 
country and gain a fresh appreciation 
of their cultural and natural heritage 
will be increasingly important. It is 
in this light that we chart our course 
for the second century of parks. 

Are the parks overcrowded? Certain- 
ly one of the big questions for the 
future involves the growing visitor 
load. The obvious answer to some- 
one caught in a “bear jam" at Yellow- 
stone on the Fourth of July weekend 
is a fervent “Yes!” But a truer answer 
is more like: “Some of them are over- 
crowded, some of the time." 

There is no denying that the na- 
tional parks have experienced a phe- 

[Continued on page 170] 
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Kind of 
Guide to 
Vacation 
Travel 


200 fascinating plant tours 
selected by PS editors 


By HERBERT SHULDINER 


кена over 1,200 acres in Dear- 
born, Mich., is the huge Ford Rouge 
plant—the most complete complex of 
factories put together by a single com- 
pany іп one spot. 

You can walk through this indus- 
trial marvel and watch the fascinating 
process of a car taking shape—from 
iron ore to finished product. The 
Rouge plant is only one of thousands 
that open their gates to visitors. ‘They 
offer some of the most spectacular 
“shows” in the world—how they build 
the things you use. Almost every ma- 
ior city, and hundreds of smaller ones, 
offer these tours through an industrial 
plant. 

The editors of PoPuLAR SCIENCE 
have selected over 200 industrial 
tours, listed on the following pages, 
that offer you a magnificent glimpse 
into how things are made. 'There are 
mining and lumber-cutting operations 
where the raw materials are started 
on the way to the mills and factories. 
'There are manufacturers that turn the 
raw materials into cars, TVs, boats, 
planes, recreational vehicles—all the 
things that make our lives comfortable 
and enjoyable. 

'The Rouge plant is spectacular be- 
cause it's more than a car-making op- 
eration. You'll be awed by its three 
giant blast furnaces, which produce 
some 6,000 tons of iron daily. Its pow- 
erhouse produces enough electricity 
116 | POPULAR SCIENCE 
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for a city of one million population. It 
also has the country’s biggest com- 
pany railroad. The complex includes 
an engine plant, tool and die plant, 
glassmaking plant, and the tremen- 
dous Dearborn assembly plant where 
cars come off the 1,300-foot line at the 
rate of nearly one a minute. 

Nearby, at the Cadillac plant in 
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Detroit, you can see the almost cus- 
tom fabrication of luxury cars. You 
might even be lucky enough to see one 
of the limousines that are built for 
heads of state. | 
While the Rouge and the Cadillac 

plants are considered the most fasci- 
nating by PS editors, there are scores 
of car-assembly plants around the 
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Over 200 places where you can see them make cars, 
planes, TVs, boats, and other fascinating things 
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› country. And there should be one not built at the big Cessna plant in Wich- Thief River Falls, also in NW Minn. 


t far off any route you take through ita, Kans. Whatever tour you pick of the more 
г populous regions. If you are a landlubber outdoors- than 200 we've mapped it's wise to 


Are you a water-sports enthusiast? тап, visit the Winnebago plant іп check and make sure the plant will be 
"There are quite a few boatbuilders Forest City, Iowa, where motorhomes in production when you get there. 
t that conduct tours of their plants. Or, take shape on an assembly line. Win- Some factories even require advance 
tif flying is your bag, you can watch  ter-sports buffs can see snowmobiles notification. A telephone call or letter 
[ Boeing build 747s at its huge plant in made at the Polaris plant in Roseau, could save you the disappointment of 
[ Everett, Wash., or see little planes Minn., and at the Arctic Cat plant in arriving during production shut-down. 
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and take in these industrial tours — you'll find interest all along the way 


1120. 


121. 


122. 
123. 


124. 
125. 
126. 
127. 
128. 
130. 
131. 


133. 


NUCLEAR AND OTHER POWER 


Ala.: Athens — Browns Ferry Nuclear Plant. 
3,500,000KW — largest of its type in 
world. 

Conn.: East Haddam — Conn. 
Atomic Power Co. 

Mass.: Rowe—Yankee Atomic Electric Co. 
Місһ.: Charlevoix — Big Rock Nuclear 
Power Plant. 

Mich.: Monroe — Enrico Fermi Atomic 
Power Plant. 

Neb.: Beatrice — Nebraska Public Power 
Nuclear Plant. 

М. Y.: Niagara Falls — Niagara Power 
Project. 

М. Ү.: Oswego—Nine Mile Point Nuclear 
Station. 

N. Y.: Peekskill — Consolidated Edison 
Nuclear Power Plant at Indian Point. 

N. D.: Riverdale—Garrison Dam Power- 
house, 

N. D.: Stanton—United Power Association 
Generating Plant. 

Va. Surry — Surry Nuclear Generating 


Plant. 
Science Center. 


Yankee 


Wash.: Richland—Hanford S 
Man.: Pinawa— Whiteshell Nuclear F: 
lishment. 


SPORTING EQUIPMENT AND VEHICLES 


134. 
135. 
136. 


137. 
138. 
139. 
140. 
141. 


. Md.: Baltimore — 


. Minn.: 


Ark.: Rogers — Daisy Heddon Mfg. Co. 
Guns and ammunition. 

Calif: Encinitas — Hansen Surfboards, 
1105 Highway 101. 

Calif.: Santa Ana — AMF Voit, 3801 S. 
Harbor Blvd. Basketballs, footballs, and 
soccer balls. 

Conn. New Haven — Winchester Rifles, 
275 Winchester Ave. 

Fla.: Miami—Bertram Yacht Corp., 3663 
NW 21 St. 

Fla.: Pompano Beach—Chris-Craft Corp., 
555 SW 12th Ave. 

lowa: Forest City—Winnebago Industries. 
Motor homes. 

Ку.: Louisville—Hillerich & Bradsby Co. 
Baseball bats and clubs. 

;,oncorde Yacht Co., 
8100 Stansbury Rd. 


. Minn.: Little Falls—Crestliner Boats. 


Minn.: Little Falls — Larson Industries. 
Boats, skiis. ' 
Moorhead —Silverline Boats. 

. Minn.: Roseau—Polaris Snowmobiles. 
Minn.: Thief River Falls—Arctic Enter. 
prises. Sno 


wmobiles. 
. N. Y.: Penn Yan—Penn Yan Boats, Wadell 


Ave. 


1972 Travel Map, folde 


è Extra-large individual maps of all 


50 states, 
Each state map comes with its 
own index to cities and towns. 
e Detailed maps of 25 U.S. cities. 
@ Maps о! 12 national parks, with 
accommodations, seasons, fees. 
ө Seventy full-color photos of major 
U.S. tourist attractions. 
e Transcontinental mileage chart. 
e Information on main toll roads. 
e Traffic laws for each state. 
@ Canadian tourist regulations. 
€ Mexican tourist regulations. 


Canada, and Mexico. 


148. 
149. 


150. 
151. 


152. 


171. 
172. Miss 


CIAL TO POPUL/ 
A large, 18-by-26*/4-inch copy of the POPULAR SCIENCE 
^d to store in your glove compartment, 
will be sent to you as a bonus when you buy the new 
POPULAR SCIENCE Discover America Road Atlas. This handy 
travel package will help you make the most of your vacation: 


2 Moline 


. lowa: | 


. Kans.: 


. Ky.: Danville—KTI, 


R. l: Portsmouth —Pearson Yachts Div., 
Grumman Allied Industries, W. Shore Rd. 
Tex.: Austin — Glastron Boat Co., 9108 
Reid Dr. 

Wash.: Bellingham —United Boat Builders. 
Wis.: Milwaukee—Evinrude Motors, 4143 
N. 27 St. 

: Milwaukee—Harley-Davidson, 3700 
W. Juneau Ave. Motorcycles, golf carts. 
Wis.: Peshtigo— Thompson Boat Co., 493 
Ellis Ave. 


SPECIAL INTEREST 


. Calif.: Universal City—Universal Studios. 


Movie-making. 


. Colo.: Denver—U.S. Mint, 320 W. Colfax. 
WA Millsboro—National Cash Register 


M Gee NOI SIME ANM U.S. Bureau of 


Engraving, 14th & C Sts. SW. Money and 


; Hawai пао ата Ukulele Fac- 


, 550 South St. 
— John Deere & Co. 


machinery 
. | | Peoria —Caterpillar Tractor Co. 
‚ Ind.: South Bend — Oliver Corp. Farm 


equipment. 

les Moines—John Deere & Co., 
Highway 415 N. Farm machinery. 
lowa: Des Moines — Massey Ferguson, 
1901 Bell Ave. Farm machinery. 


. lowa: Newton — Maytag Co. Washing 


machines. 

Topeka—Santa Fe Railway, 9th 
& Jackson. Construction and maintenance 
of freight cars. 


. Kans.: Wichita—Coleman Co., 250 N. St. 


Francis St. Air conditioners, heating 
equipment, camping gear. 
Inc., Stewarts Lane. 
Carpets." 


. Ky.: Louisville—Brown & Williamson To- 


сае 1600 W. Hill St. 
: Louisville—GE Appliance Park. 
: St. Joseph —Whirlpool Corp. Wash- 

machines. 

linn.: St. Paul — Whirlpool Corp., 850 
Arcade. 
Miss.: Brookhaven — Jacobsen Mfg. Co. 
Lawn mowers.* 
Mi = саа - R. G. LeTourneau. 


174. 
175. 


177. 
178. 


“М. O 


Rek: 
. Tenn.: 


. Tex.: 


. Va.: 
. Va.: 


N. Y.: Corning—Corning Glass Center. 
N. Y.: Rochester — Eastman Kodak Co. 
200 Ridge Road W. 

Greensboro — Cone Mills Corp., 
Ne Oak Plant. World's largest denim 
М. C.: Reidsville—American Tobacco Co. 
N. C.: Winston-Salem — R, J. Reynolds 
Tobacco Co. 


. N. D.: Gwinner—Clark Equipment Co. 


Ohio: тие отан ИЛЕУ Жаш Е!ес- 
tric Corp., 1202 $. Carlisle St 


‚ Ohio: Cincinnati—Procter & Gamble. 5215 


Vine St. 

br Clyde—Whirlpool Corp. 
)hio: Dayton— Frigidaire DV., GM Corp., 
300 Taylor St. 
Ohio: Dayton—National Cash Register Co., 
S. Main & K Sts. 


. Ohio: Ivorydale—Procter & Gamble, 5201 


Ue Grove Ave. World's largest soap 
nt 
da.: Anadarko—Sequoyah Mills, 505 М. 

7th St. Carpets. 
Providence — Gorham Silver, 333 
Adelaide Ave. 
Greeneville—Magnavox Co, Color 
TV sets.* 
Texarkana — North American Car 
Corp., St. Charles St., R.R. tank car man- 
ufacture. 2 
Petersburg -- Brown & Williamson 
Tobacco Corp., Brown & Perry Sts. 
Richmond—American Tobacco Co., 
ранда Cary Sts. 

a.: Richmond —Liggett & Myers, Inc., 6th 
& E. Cary Sts. | ii 


. Wash.: Vancouver — Carborundum Co. 


ep silicon carbide рап in U.S. 
a.: Huntington — Н. К. Porter Co., 
17th St. & 2nd Ave. Tools. 


. Wis.: Janesville—Parker Pen Co., 1400 М. 


Parker Dr. 


. Wis.: Racine—S. C. Johnson & Son, Inc., 


1525 Howe St. Floor wax, etc. 


*Require advance reservations, or notice. 


This 72-page atlas is printed in full color. Maps are easy 
to read — photos give you lifelike previews of the spots you 
plan to visit. To get the atlas promptly, plus the bonus Travel 
Map, send in the coupon below with $1.50. Your money 
back if you're not delighted. 


New Jensen-Healey 4 


with 16 valves 

At last an all-new and truly 
modern sports car from Eng- 
land! It’s the Jensen-Healey, 
which revives the famous 
brand that died out with the 
Austin-Healey in 1967. It's 
designed by Donald Healey, 
and built by Jensen Motors. 
The engine is a twin-cam Lotus 
with four valves per cylinder, 
based on a Vauxhall block and 
bottom end. The head, de- 
signed specifically for U.S. 
emission standards, is good till 
the end of 1974. Power output 
is sensationally good: 140 hp 
at 6,500 rpm from only 120 
cu. in. The chassis boasts all- 
coil suspension and rack-and- 
pinion steering. Price in U.S.: 
around $4,500. 
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Hand scanner 


Here's a neat way to minimize 
forging and misuse of ID cards: 
an optical scanner that com- 
pares your hand geometry with 
measurements encoded on 
your ID card. Chances some- 
one has identical measure- 
ments? Less than 0.5 percent, 
says ldentimat's maker, 
Identimation, Northvale, М..). 


Guitar tuner 

Six precision-tuned reeds on 
this gadget make guitar tuning 
a snap. Just clamp on the Vu- 
Pitch tuner; then pluck and 
adjust the strings. When you 
hit the right pitch for each 
string, a reed vibrates. $5.95 
from Laser Products & Devel- 
opment Corp., 3703 Provost 
Ave., Bronx, М.Ү. 10466. 


Cricket phone 
This compact telephone opens 
like a clamshell when you pick 
it up. The Grillo—lItalian for 
cricket—contains earpiece, 
dial, and microphone in one 
hinged unit. It starts working 
when the mike portion drops 
down. Maker is Siemens, in 
d \ | AW" MI " Italy. 
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Jual synchronizer 


Missing shots while your flash 
ecycles? The Multi-Flash 
synchronizer automatically 
switches between two of your 
lash units—halving waiting 
ime. Or you can fire both at 
once, for wide-angle coverage. 
adget Bag, 15015 Ventura 
Blvd., Sherman Oaks, 
alif. 91403. $18.95. 


Self-righting boat 
When heavy seas roll this life- 
boat to a 105-depree capsize 
angle, compressed air is re- 
leased into a waterproof bag 
n the rear deck. In 15 seconds 
the boat is upright. The Royal 
National Lifeboat Institution 
in England is testing the 
new system. 
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Disposable handcuffs 


These one-ounce plastic hand- 
cuffs will lighten the police- 
man's burden. The 22-inch 
nylon strap has a ratchet-type, 
self-locking buckle. Тһеге 5 no 
key—you cut "ет off. Insuloid 
Mfg. Co., Sharston Works, 
Leestone Rd., Wythenshawe, 
Manchester M22 4RH, 
England. 


ES 


Coming: low-cost, portable, microfilm readers 
Like to eliminate stacks of old magazines from your shelves? 
Kodak's new low-cost readers for microfiche cards will make it 
possible. The Ektalite 120 model (20X) above takes standard 
four-by-five-inch microfiche cards containing up to 98 images. 
Madel 140 (40X) handles cards with up to 325 images. Front- 
projection optics, using a 12-volt source, display the images on 
Kodak's highly reflective Ektalite material. The 120, available in 
October, will be $95; the 140, ready in December, at $110. 


Multi-use vehicle 


Combine a family-size sedan's 
comfort, a van's utility, and a 
touch of sports car. Result? 
The Brubaker car with '72 VW 
chassis and running gear, 97- 
cu-in. four-cylinder engine, and 
fiberglass body. Price: $3,995. 
Brubaker Ind., 5625 W. 
Century, Los Angeles, 90045. 


Walking chair 

Powered by a 50cc, four-stroke 
OHC engine, this walking chair 
was a winner in Honda's em- 
ployee design competition. 
Top speed: six mph. Steering 
and acceleration are with a 
single hand control, braking 
with either foot control. To 
date, it's only a marketing 
research project. 
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Littler Instamatics 


Look what Kodak has done to 
the Instamatic: shrunk it. Their 
new series of five Pocket Insta- 

matics slip easily into shirt 
pocket or handbag; take a new 
110-size Instamatic cartridge; 
and mate with a new series of 
projectors, Pocket Carousels. 
The old Instamatics? They'll 
keep on going strong. 


Talking speedometer 


How fast are you going? You 
wouldn't have to lift your eyes 
off the road with this speedo. 
Just flip a switch, and a voice 
tells you over your radio speak- 
er. The lab model, developed at 
the University of Glasgow, 
could also give engine or oil 
temperature, or car-perfor- 
mance data. 


For German motorists: a rolling 


diagnostic center 

Engine sour? Brakes, shocks, or headlights not working properly? 
German motorists can find out, by means of mobile test stations 
like this one. The 32-foot trailers, owned by the German Auto 
Club (ADAC), tour the country as a service to car owners. On site, 
the trailer drops to road level on its retractable axle and 
hydraulic jacks to give easy access to the drive-through bay. Up 
to 100 cars a day are checked by each trailer, and motorists get 
a report listing results and defects. 


Rigid-rotor bird 

Rigid, counter-rotating blades 
on this experimental Sikorsky 
helicopter supply extra lift, 
eliminate complex hinges and 
gimbals—and a tail rotor—and 
make possible high-speed 
flight, with the rotors serving 
as a wing. Another bonus: 
better maneuverability. 
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Ocean platform 


Mount a helicopter landing 
platform on a sub, says the 
Navy, and you can take your 
copters anywhere, with less 
vulnerability to enemy radar. 
Make the subs of reinforced 
concrete, and you can turn ou 
а lot of them—cheaply—from 
one form. Other uses for the 
subs: underwater drydocks 
and cargo carriers. 


100TH ANNIVERSARY ISSU 


Whats New Durable dinghy 


; اښ‎ Fun boat or tender—use the 
N BOATING eight-foot, 53-pound Sunspot 


dinghy either way. Molded from 
a single sheet of high-impact 
plastic, it fits in a station 
wagon, carries two, takes a 
two-hp outboard. Price: $119. 
Sunspot Plastics, 743 Kennedy 
Rd., Scarborough 703, 
Toronto, Ont. 


Қ ы 

asy loader 

eft a boat atop your car by 

urself? You can, with this Sleek sloop 
voting one-man loader. It fits Неге" a sister to the well- 
у standard car-top carrier known Sunfish and Sailfish: a 
id handles any boat up to tight little sloop called the 
)О pounds. Price tag's $15. Puffer. She's 121^ feet long, 
aker: National Canvas carries a 55-sq.-ft. mains'l, a 
oducts Corp., 901 Bucking- 35-sq.-ft. jib, and (optional) 
im St., Toledo, Ohio 43607, a 100-sq.-ft. spinnaker. 


Puffer is $895 from AMF 
Alcort, Waterbury, Conn. 


Direction finder Electric winch 

The ultimate portable radio/ Loading a boat on a trailer 
direction finder? That's the takes less than a minute with 
claim for the Gladding Island- the PM 2000 electric winch, 
er, covering AM/FM stations, says the maker. It bolts to 
beacon band, 2-4 mHz marine your trailer's winch stand, 
band, aircraft band, and works off your car battery, can 
VHF marine band. $139.95 handle up to 17-footers. Price: 
from Pearce-Simpson, $79.95. Superwinch, Inc., 

Box 800, Biscayne Annex, Pomfret, Conn. 06258. 


Miami, Fla. 33152. 


or lazy days on the lake: a lightweight fun boat Trolling brake 


eet the Puddle Jumper—a new 34-pound pleasure craft that Maintaining a steady trolling f 

n give you a whole new outlook on boating. Use it in the speed at low rpm with a big —-— | 

imming pool, or take it out to your favorite lake and watch boat—that's the mission of *: 

her boaters stare as you do 360-degree turns in place, or the Hussle's Friend. The e 

ide along at speeds up to six mph. Its electric motor is trolling plate, maintenance-free ж 

wered by а car battery. Great for fishing and trolling. Cost? and fully automatic, mounts on Pug 

ddle Jumper: $59.99. Motor $39.99. From Puddle Jumper, the cavitation plate with four E 

246 Century Blvd., Garden Grove, Calif. 92640. bolts. From $25-50. Marine са а a 
Products, 7683 Mercer PI., i ae 

Denver, Colo. 80237. | MB ey ETC 
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IN TOOLS 


Two-ended driver 
Got a tight screw to remove? 


With this two-ended driver, you 
can apply extra torque, and the 


handle on the end lets you get 
beef into it. Опе end’s con- 
ventional, the other Phillips. 
It's made by К. Harrop Phil- 
lips & Co., Holford Rd., Bir- 
mingham B6 7EP, England. 


Rack-tooth wrench 


One thumb adjusts this Nor- 
wegian wrench—it has a non- 
slip rack-tooth adjustment 
system instead of the con- 
ventional screw-barrel type. 
One thumb releases the jaws, 
too. Eight.inch wrench costs 
$4.20 from Jayray Sales, Box 
5120, S.W. Erickson Ave., 
Beaverton, Ore. 97005. 
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Nontoxic cement 


Here's a safe, nontoxic model 
cement—no toluene or toluol, 
nothing to cause dizziness or 
hallucinations, says the maker, 
Model Products, a division of 
General Mills. Instead, it uses 
a pure citrus derivative. Notox 
is 20 cents for a half-ounce 
tube, 39 cents for an ounce. 


Locking vise 


Set the jaws once on this vise, 
and you can open it and close 
it as often as you want 
without touching the screw 

or changing the setting. Secret: 
an eccentric locking handle. 
Five-inch jaws open to five 
inches. Comes with removable 
pipe jaws. Thurston Mfg. Co., 
Thurston, Nebr. 68062. 


Speed control 


Fast or slow—you can control 
the speed at which tape is re- 
tracted with the new Lufkin 
Lokmatic measuring tapes. A 
positive locking lever holds the 
blade without slippage. 

Tapes come in 8-, 10-, 12., 
and 16-foot lengths, cost 
$3.15 to $6.65. 


Glass cutter 


A wooden handle on this glass 
cutter lets you hold it like a 
pencil. The industrial-grade 
diamond gives it long life and 
eliminates need for lubrica- 
tion. And it's designed for 
use with a straightedge. $5.95 
from Victory Diamond Tool 
Co., Box 274, E. Hanover, 
N.J. 07936. 
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Glue-everything spra) 


Aim the aerosol can and spr: 
What comes out is a multipu 
pose household adhesive 
that'll bond wood, wallpape 
cork, floor tiles, fabric—you 
name it. Spray one surface. 
the bond is temporary; two 
surfaces and the bond is ре! 
manent. It’s Weldwood's 
Spray 'n Glue. 


Light-up magnifier 


Need light on those small ot 
jects? Press a button on this 


magnifier and you have it. 
It's plastic, and uses two 
penlight batteries. Cost: $2. 
(two for $4). Lumsden, 
330 Pleasant St., Petaluma, 
Calif. 94952. | 
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rink tape 


is tape shrinks, molds, en- 
psulates, and waterproofs. 

5 made of an irradiated 
aterial laminated to a non- 
adiated liner. Heated to 250 
о, F, the liner melts, shrinks, 
d clings; can’t be peeled off. 
mple 10-foot spools are 

.25 from Cole-Flex, 91 Cabot 
, W. Babylon, N.Y. 11704. 


ini-lathe 
ta “hobby” lathe, says the 
ker of D.M.P. Micro Lathe, 
а precision tool. Features: 
Бі-ігоп dovetailed bed, 
4 inches center to center, 
15-inch bed length, sealed 
l-bearing spindle. With 
O-hp motor, it's $99.95. 
iversal Developments, Box 
53, Orange, Calif. 92667. 
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Compact detector 


Strap the 1.5-Ib. Goldmaster 
Forty-Niner to your chest and 
you're ready to hunt gold 
nuggets or underwater treasure 
—the probe is waterproof. 
The beat-frequency detector is 
$139.50 from White's Elec- 
tronics Inc., 1012 Pleasant 
Valley Rd., Sweet Home, 

Ore. 97386. 


Four-channel amp 


Ready for four-channel sound? 
With this auxiliary two-chan- 
nel amplifier and decoder 
added to your stereo system, 
plus two speakers, you can 
play discrete-four-channel 
tapes and SQ-encoded discs, or 
derive four-channel from stereo 
sources. It’s Lafayette's 
60-watt LA-524, $79.95. 


== == 


Easy-tune TV 


Now you can get a 14-inch 
black-and-white TV with re- 
mote control that switches 
channels and turns the set on 
and off. The set has a preset 
button for brightness and 
contrast, and automatic shut- 
off when the station goes off 
the air. It’s Motorola’s 
AP406HW. 
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Dwell tach 


Here's a new version of an old 
favorite to help you tune your 
car. You can check dwell 
angle, engine speed, and 
ignition points; or test fuel/air 
mixture, spark plugs, distrib- 
utor condition, and power 
balance between cylinders. 
Micronta dwell tach is $17.95 
at Radio Shack stores. 


Noise reducer 


Two pairs of Dolby circuits in 
Advent's new model 100A 
provide flexibility for making 
hissless tape recordings or 
playing Dolbyized tapes and 
FM broadcasts. A switch 
eliminates connection changes. 
Price: $275. Shown with the 
100A is accessory MPR-1 
microphone preamplifier. 


Automatic dialer 


For the sick or elderly—or for 
plant guards—here's extra 
security: a desk-top dialer that 
automatically phones a preset 
number and delivers a mes- 
sage, unless reset. Resetting 
time can vary up to 12 hours. 
A-10 dialer is $175 from 
Electro-Photo, 1600 Milwaukee 
St., Delafield, Wis. 53018. 
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FOR YOUR CAR 


Se 


Steel-belted radial 
First large-scale-production 
steel-belted radial tire made in 
the U.S. is this Uniroyal Zeta 
40M. Besides good ride, good 
handling characteristics, and 
resistance to cuts, says Uni- 
royal, there's also a 40,000- 
mile guarantee. 


LP conversion 


Want a clean-running Pinto? 
Get it off a gasoline diet with 
the new Century LP-gas car- 
buretor. There are models for 
the 1,600cc engine and for the 
2,000. Century LP-gas Carbure- 
tion, Box 863, Decatur, ПІ. 
62525, makes the carbs to 
meet '74 California standards. 
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SECURITY DEVICE 


Ball-joint saver 

Loose ball joints? You could 
have them replaced—or for 
less money you can have them 
injected with 3M's new Lubri- 
Cast, a rubbery lubricant that 
helps eliminate front-end 
wiggle. Goodyear service cen- 
ters do the job for about $25. 


Oil-filter wrench 
“Spin-Off” oil filters, they call 
them—but they usually don't 
come off quite that easy. This 
tool, says the maker, gives you 
a good grip and lots of lever- 
age. It's $8.85 from JPJ Prod- 
ucts, Box 151, Willoughby, 
Ohio 44094. 
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Thief stopper 1 

Open the door of your car, and 
you have 5-15 seconds to turn 
off the MDL 4 car alarm with 
your ignition key. The alarm 
monitors the courtesy light and 
sounds your horn in a pulsing 
manner for five minutes, then 
resets itself. It's $49.95 from 
TM Electronics, Box 10633, 
Pittsburgh, Pa. 15235. 


Double trouble light 


It runs off your car battery for 
on-the-road emergencies, runs 
on house current for repairs at 
home. A-see D-see (double-pun 
trademark) is $10.80 with 25- 
foot cord, adapter, and bulb 
with double (12/120 V.) fila- 
ments. Zipp-Penn Inc., Box 
179, Erie, Pa. 16512. 
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Thief stopper 2 
You'll hear this siren if anyon 
tries to steal your car. lt come 
with an ignition cutoff and an 
electronic sensor that's trig- 
gered by any change in your 
car's electrical flow. Sens-O- 
Matic is $59.95. Monroe Time 
1969 Westchester Ave., Brom 
N.Y. 10462. 


* turtle wax 
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Top restorer 


Black viny! top turning dull 
gray? Turtle Black Top Wax 
contains pigments to restore 
the black while protecting t 
top against dirt and deterge 
with a silicone film. Also ava 
able: neutral wax for white с 
colored tops. 
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Snap-in skirting 
The easy way to skirt a 
mobile home? With T-lok 
VinylSkirt. It comes in 
kit form. Install a pair 
of retaining channels, 
then snap in the skirting 
and it locks in place. 
Mastic Corp., 131 So. 
Taylor St., South Bend, 
Ind. 46601, makes it. 
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Instant shelving you assemble yourself 


If you can screw a grooved spindle into a grooved shelf, 

you can assemble any of the new Kirsch freestanding 

shelf units. The shelf-and-spindle systems come in 

a wide variety of sizes for building anything from a 

night stand to a room divider, with the wood already finished. 
Newest systems are Cranmere, vinyl clad in your choice 

of walnut or spanish oak finish, and Royal Oak, 

constructed in solid oak with a rich dark brown finish. 


Hang-up vac 

Priced like a portable, 
powered like a central system— 
that's the new Nautilus model 
55 hang-up vacuum cleaner. 

It comes with a 28-foot hose, 
five brushes and nozzles; it 
mounts out of the way, runs 
for months without a change 
of bags. Nautilus Industries, 
Freeland, Pa. 18224, makes it. 


Nonskid nylon 

Wood, metal, concrete, asphalt 
—you can coat them all with 
a nonskid nylon finish 

that lasts for years. Deco- 
Flex is easy to apply, covers 
about 30 square feet per 
gallon. Flexco of Florida, 
2527 Okeechobee Rd., Fort 
Pierce, Fla. 33450, makes it. 
Price: $12.50 a gallon. 
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Teak parquet ЕТИ 
Teak flooring? Right, and you 7 Sie | 
can install it yourself. 
Wood-Mosaic’s Singapore Teak 
goes down like tile, comes 
prefinished and wax coated. 
Makes an attractive and unique 
wall covering, too. Available 

at lumber and hardware stores 
in 25-square-foot packs. 
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Glass shade 

Fiberglass gives you both 
privacy and translucency in the 
new Glastique window shade. 
It's also fire retardant, straight- 
hanging, and washable. 

Five wake-up colors, plus 
beige and white, are 

available. Glastique is by 
Stauffer Chemical, 299 Park 
Ave., NYC 10017. 


Instant hot water 


Instant food is even more 
instant with a hot-water 
dispenser at your sink. The 
ISE dispenser can turn out 

60 cups an hour at a tem- 
perature of 190 degrees, and 
installs easily. It's about 

$75. In-Sink-Erator Div., 
Emerson Electric, Racine, Wis. 
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For years the do-it-yourselfer has been asking me 
for a dome design pegged to his living needs and 
building skills. Now it’s here... 


My New HEXA-PENT Dome 


By К. BUCKMINSTER FULLER 


Buckminster (Bucky) Fuller is a man ahead 
of his time. Once classed by the New York 
Times as “a Rube Goldberg who took himself 
seriously,’ he is now considered one of the 
world’s great thinkers. His achievements run 
through the fields of math, philosophy, 
architecture, business, design, and writing, 


Тоо improved materials and alternate systems: 
such as going from wired to wireless telegraphy—we ca 
produce ever higher performance per each pound of m: 
terial, minute of time, and watt of energy invested, a« 
complishing so much with so relatively little resource ре 
function, that we are able to sustain all humanity at 
higher standard of living than heretofore experienced с 
dreamed of by any human. 

That's the essence of my more-from-less philosophy. 


Model of the Hexa-Pent dome shows you how the real thing will Dome begins to take shape as you add more panels, below. Note | 
go together. First you lay the lower course—five hexagons, five two pentagon panels flanking upper half of window/vent hexagon 
half-hexagons. Door, windows, and ventilation are in hex panels. at center. View inside shows strutting of door panel at rear. 
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As the 100th anniversary issue of PS went to press, a full-size prototype of the 
new Hexa-Pent dome was undergoing static-load tests on a site near Boston. Next 
month, plans for this dome—the first for an owner-built dome home ever approved 
by Buckminster Fuller—will be available exclusively from Popular Science. To help 
you get approval to build from your local building inspector, the plans will in- 
clude an engineering study based on the results of our load-testing program.— 


Hubert P. Luckett 


the philosophy that led me to develop the geodesic dome. 

Since a sphere encloses the greatest amount of space 
with the least material, I designed my domes in roughly 
spherical form. The sphere is broken down into a three- 
way grid designed in such a way that a force applied at 
any point is absorbed more or less equally by all members 
of the grid. This gives the structure tremendous strength. 
My combining the economy of the sphere with the 
strength of the geodesic grid makes the dome the strong- 
est, lightest, most efficient building system ever devised. 
If this is so, why hasn't the dome caught on as it should 
in the U.S.? The way I see it, three main stumbling blocks 
stand in the way of universal dome acceptance: 

The first? Tradition. We've all grown up in a four- 
square world. Many people can't accept the idea of build- 
ing, or living in a dome. But just the passing of time 1s 
erasing this stumbling block. 'The creative, the innovative, 
and especially the young are beginning to recognize the 
alternatives to right-angle living. 

The second stumbling block? It’s so hard to find a con- 


Finished dome is an economical eye-catcher made of six pent 
panels, 10 hex panels, and five half-hex panels. Total materials 
cost for a 24-foot dome shell—including windows, doors, ventila- 
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Designed for You to Live In 


tractor who will work outside of conventional building 
techniques that most domes to date have been owner- 
built. But the do-it-yourself dome builder has always 
been hard pressed to find a good detailed set of dome- 
home plans. To fil this void, my architectural firm— 
Fuller & Sadao—is developing a full set of plans, for a new 
dome design I call the Hexa-Pent. The working model is 
shown in these photos. The plans—first for an owner- 
built dome home I’ve ever authorized—will be available 
through PoPULAR SCIENCE beginning next month. 

'The third stumbling block? Building codes and build- 
ing inspectors—they're all tied into 90-degree architecture. 
In many cases, this makes it impossible to get the ap- 
proval you need to start building. To overcome this prob- 
lem, we're currently conducting engineering studies on a 
full-scale prototype of the Hexa-Pent Dome. The com- 
pleted studies should go a long way toward helping you 
gain a building permit from your local building inspector. 

What's the new Hexa-Pent like? Basically it's a 54- 

Continued 


tion, and sealing—should run around $1,000. Note the unique 
solution to the old problem of dome door design. Entryway is 
attractive, and provides its own sheltered “stoop.” 
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sphere, three-frequency, parallel breakdown design. It’s 
made of ordinary building materials—plywood and two- 
by-fours for the most part. 

The Hexa-Pent design is a new extension of the more- 
from-less concept. It eliminates duplication of many parts 
and manual operations. Let me explain: 

Most dome homes are assembled from their most basic 
units—triangles. Each triangle is rimmed with lightweight 


reinforcing struts. What happens when you fasten the 
triangles together? You get double struts at every seam. 
This requires a lot of struts, a lot of fasteners to secure all 
those struts, and a lot of labor to make the struts and in- 
stall the fasteners. 

The Hexa-Pent design eliminates most of this waste. 
It’s not assembled from the basic triangles, but rather 
from two types of larger units—hexagons and pentagons 
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Fascinating geometry of interior strutting above is one of de- 
sign bonuses. Double struts outline hex and pent panels with 
heavy lines. All other struts are single to save on labor and 
materials. Below, straight-down view from plans sheets shows 
how panels fit together. At right, the three building blocks for 
the Hexa-Pent. You make five of pent panels as shown, a sixth 
with window and vent layout built in. Five hex panels are 
made according to layout at right, five more are built with 
door, windows, and vents. Five more panels—the half hexes 
used in bottom course of dome—complete the structure. All 
are made with struts cut from two-by-four stock, covered with 
treated fir plywood. 
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(half hexagons are used in the dome’s base). Of course, to what is becoming a strong demand for dome homes). 
the hexagons and pentagons are made up of triangles, but Of course, in order to build this house you will need 
these are not individually strutted. Where they meet more than simple hand tools, and you’ll have to jar your- 


they share a common strut. Doubling up occurs only self loose from 90-degree thinking. But take a look at 
where hexagons and pentagons join. The result: great your power tools. Table saw, radial-arm saw, jointer, 
savings in time and materials. portable cutoff saw—they all have adjustments calibrated 

These savings make the Hexa-Pent a natural for do-it- in degrees. Learn to use those adjustments and you'll 
yourself applications (and should add a healthy increase have no trouble making this dome. "H 


Make a model to study the Hexa-Pent design. To start, transfer 
these two patterns to cardboard and cut out six pents, 10 hexes, 
and five halt-hexes (based on upper right half of hex pattern). 
Don't forget to cut V notches. Score "spoke" lines with a knife, 
color each panel type a different hue (otherwise they'll get lost 
in the completed model), then bring the edges of notches to- 
gether and fasten with tape inside the cupped panel. Finally, tape 
the panels together—using our model as a placement guide 
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Three critical details trom Hexa-Pent plans show 
unique design features. Above left, the tech- 
niques for joining and sealing hex and pent 
panels are revealed. At left, two views of a typi- 
cal spoke strut from a pent panel. This strut— 
like all others—is cut from ordinary two-by-four 
stock. The notches in the ends are to receive 
plywood gussets as detailed above in a perspec- 
tive view of a pentagon’s hub. Tests have shown 
that fitting gussets into slots is stronger than 
merely fastening them to the strut faces. 


THIS FACE RECEIVES ~ 
EXTERIOR PLYWOOD PANELS 


CENTURY OF WONDERS: 1872-1972 MAY 1972 | 131 


Telephoning looked like this 94 years ago 
when this quaint old picture appeared їп an 


Edison's talking machine of 1877—the 
world’s first phonograph—made history by 
recording his words “Mary had a little 
lamb...” on tinfoil. PS was enchanted. 


A pioneer airship of 1884 that actually flew 
was this two-man, 166-toot craft, the La 


1878 issue of Popular Science. The instru- 
ment resembled an overgrown receiver. 


Enter the horseless carriage: A 1900 PS issue 
pictured this tiller-steered Renault—a model 
50 advanced that it even boasted а three- 
speed gearshift. 


France. A battery-powered prop was said 
to give it nearly 15-mph speed. 


100 Years 


... A six-page preview of г 
this fall. Taken from the 
nostalgic playback of the 


This month, POPULAR SCIENCE ob 
serves its 100th anniversary of r 
porting the inventions and discov 
егіев that have remade the world yo 
live in. ‘Treasured on its office shelve 
are the 1,200 issues containing all th 
stories and pictures it has prin 
since May 1872, when Grant wa 
President—preserved іп row upo 
row of bound volumes. 

Imagine turning back the clock b 
opening up those volumes today— 
PS’ own stories on history-makin 
inventions of 1872-1972, just as it re 
ported them at the time. Wouldn't 
collection of pictures and excerp 
from those stories, and from items o 
ensuing developments, give a fasci 
nating playback of 100 years’ won 
ders? It would indeed, found a team 
of treasure hunters headed by Ernest 


“wireless” of 
century vintage was exemplified by thi 
transmitter. The spark gap, above the coils 
drew power from antique wet cells. 


Marconi-style turn-of-the 


First submarine of U.S. 
Navy, built by inventor Hol- 
land, is viewed in dry dock 
by PS picture of 1900. 
Navy's undersea craft have 
since explored oceans’ 
greatest depths, 


of POPULAR SCIENCE 


fascinating book—A CENTURY OF WONDERS—to be published 
pages of PS from 1872-1972, the book will present a 
astonishing inventions and discoveries that remade our world 


V. Heyn, Editor-in-Chief of PS from 
1964 until his retirement in 1971. 

Their prize trophies will form a 
nostalgic 336-page book by Heyn, in 
collaboration with past and present 
PS editors. Titled A Century of 
Wonders: 100 Years of Popular Sci- 
ence, it will be published this fall by 
Doubleday & Co., New York. Large- 
ly pictorial, it will contain some 1,000 
illustrations, nearly all from PS it- 
self. What readers will find between 
its covers is previewed here. 

Did PS really cover all the “big 
ones?” No one knew, say Heyn’s 
researchers, when they began. What 
they turned up soon reassured them. 
The book shows why: 

Here they are, the “greats” of 100 
years’ invegtions: the telephone, 
phonograph, electric light; the Lino- 
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Wright brothers' airplane makes first flight, 
of 120 feet, at Kitty Hawk, N.C., on Dec. 17 
CENTURY OF WONDERS: 1872-1972 


type, motion pictures, the automo- 
bile; the airplane, radio, television; 
the vacuum tube, transistor, elec- 
tronic computer, and all the rest. 

Telling a century’s story. Each of 
13 chapters singles out a major inno- 
vation or field of invention. Pictures 
and text—mostly, stitching together 
what PS tells—trace its story from 
earliest days to the present. A few 
examples: 

A 30-page chapter, “The Horseless 
Carriage Grows Up,” reenacts the 
events behind your car of today. 

From a glimpse of its remote ances- 
tors—ornate steam passenger coaches 
plying English roads before PS’ time 
(but pictured in its pages) —you turn 
to what the internal-combustion en- 
gine brings: the horseless carriages 
of Daimler, Benz, the Duryeas, and 
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1903. Prone at the controls, Orville pilots it; 
Wilbur trots at side. Orville's own camera, 


others. Henry Ford builds his first 
car—and then, his classic Model T. 
The picturesque pageant moves on 
to the arrival of the self-starter; rear- 
view mirrors; cranked-up windows; 
balloon tires; automatic transmis- 
sions; power braking and steering. 
The running board vanishes, and so 
do fenders. Tail fins wax and wane. 
From abroad come the Volkswagen, 
and the radical Wankel engine. Com- 
pacts and subcompacts appear. You 
see the advent of campers, motor 
homes, snowmobiles, dune buggies, 
go-anywhere vehicles. Safety prompts 
seat belts, air bags, energy-absorbing 
bumpers. Today’s war on air pollu- 
tion poses new challenges to gasoline- 
fueled cars and internal-combustion 
engines. 
Continued 


re a 
Ана 


Пай 
ESI: 


Mom X 
E PE іе 


snapped by a friend, took this dramatic 
photograph of the historic event. 
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Historic events from the dawn of the electrical era to the Space Age аге 


д. КДУ b. : 
1882: First electric-lighting plant, opened by 
Edison in New York City that year, is por- 


"Conquest of the Air," a 32-page 
chapter, brings the saga of aviation 
to life. Balloons are flying, as PS 
comes on the scene—in time to report 
pioneering trials of powered airships 
telectric-propelled!) and to see the 
first zeppelin launched. 

Langley's luckless “aerodrome” 
dives ingloriously into the Potomac 
—and the fame of flying the world's 
first successful airplane goes to the 
Wrights in 1903, 

Bleriot spans the Channel. World 
War I brings fighting airmen. Air- 
mail begins, in 1918. And knights of 
the air take wing іп dramatic adven- 
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To the moon—in fancy, and reality: Imag- 
inary close-up view of the lunar surface, 
with the Earth hanging in the black sky 
above, appeared in Popular Science in 1873. 
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antique show of Americana. 


tures to make thrilling headlines: 

Navy airmen fly the Atlantic in 
easy stages. Alcock and Brown make 
it nonstop. So does the British air- 
ship R-34. Kelly and Macready are 
first to span the continent in one hop. 
Army fliers circle the globe by air. 
Commander Byrd reaches the North 
Pole by plane, and Amundsen by 
airship. But it remains for Lind- 
bergh's solo New York-Paris exploit 
in 1927 to capture the world's ec- 
static acclaim. 

Airlines spring up, carrying pas- 
sengers on domestic and then trans- 
ocean routes. The great-airship era 


Ninety-six years later, in 1969, PS could pic- 


ture men on the moon (inset)—Apollo 11's 
Edwin ("Buzz") Aldrin and Neil Armstrong, 
reflected in his visor. 


Atomic power was foreseen by this PS head- 
line as early as 1920. In 1957, the U.S. had 


ends as fire destroys the Hindenburg. 
Midget planes spur private flying. A 
successful helicopter flies in 1940; jet 
alrcraft, late in World War II. 

Airplanes break the sound barrier. 
Passenger jetliners arrive, and reach 
jumbo size. Supersonic transports 
take shape abroad, though America 
cancels its controversia] one. And 
aviation's earliest fantasy, muscle- 
powered flight, comes true in the 
1960s: Aircraft with propellers spun 
by bike pedals are flown as far as 
993 yards. 

In like fashion, A Century of Won- 
ders tells the story of atomic energy; 
electric light; the phonograph; the 
telephone; military science; space 
flight; radio and television; photog- 
raphy; undersea adventure “do-it- 
yourself” tools and materials; and 
electronics. An all-pictorial chapter 
(“So What Else Was New?") re- 
views the century's highlights that 
fall outside other chapters’ scope. A 
picture gallery of PS covers through 
the years is included in 16 pages of 
full-color illustrations. An editorial 
foreword and afterword complete the 
book. 

Plaudits and brush-offs. What sets 
this chronicle apart from a routine 
history of practical science 1s its first- 
hand view. POPULAR SCIENCE saw it | 
all happen. Through its eyes, you are 
there. You share PS editors' impres- 
sions of what they saw—expressed 
both in outspoken comments and in 
the way they treated the stories. 

Not always can editors recognize 
history’s big moments at the time. 
What we know by hindsight were the 
century’s stellar inventions drew a 
mixed reception when they were new. 


its first A-power plant at Shippingport, Pa., 


shown getting uranium fuel (photo). 
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pictured from PS pages 


Edison’s phonograph of 1877 en- 
chanted scholarly, mutton-chop-whis- 
kered Edward Livingston Youmans, 
PS’ founder and first editor. It got 
the full treatment: a major PS ar- 
ticle, “On  Edison's "Talking-Ma- 
chine,” calling it “undoubtedly the 
acoustic marvel of the century”; an 
editorial (“Мг, Edison has done for 
sound what Daguerre did for light,” 
with a device “as simple as a grind- 
stone”); and a note foreseeing its use 
to preserve "the utterances of great 
speakers and singers for a thousand 
years." 

In contrast, Edison's crowning tri- 
umph—his incandescent electric lamp 
of 1879—got short shrift: a single 
paragraph in the back of the maga- 
zine. Its title, a masterpiece of un- 
derstatement: "Progress of the Elec- 
tric Light.” As late as 1895, PS 
expected the supremacy of gaslight 
to be unchallenged “for many years 
to соте.” (Something tells you the 
editor hadn’t yet enjoyed the advan- 
tage of electric light in his own New 
York office. ) 

The telephone of the 1870s inspired 
many PS articles, but the magazine 
couldn’t decide who invented it. Al- 
ternately PS backed two of Alexander 
Graham Bell’s rival claimants: Elisha 
Gray and Johann Philipp Reis. It 
wasn’t alone in having difficulty mak- 
ing up its mind. Only after many 
years of litigation and expert testi- 
mony did the courts rule against PS’ 
favorites, and uphold Bell as the true 
inventor—as a book-length PS series 
on early telephone history ultimately 
detailed in 1906-07, 

The Wrights’ airplane of 1903 was 
hailed by PS, though briefly, in a 


Radio history is told by two PS covers. 
One of 1921 hails novelty of getting 
the "worlds" (oops) news with ear- 
phone receiver of the day. Cover of a 
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1957 issue features a sports fan enjoy- 
ing a commentary on the game he's 
watching by way of a portable transis- 
tor radio held to his ear. 


1965: Conquest of space is epitomized by 
this Gemini astronaut venturing outside his 


contemporary article on *aerial navi- 
gation" by another air pioneer, Oc- 
tave Chanute. In later years, PS re- 
told the Wrights’ feat in minute 
detail; and a historic photo of their 
first flight is reproduced here for the 
fourth time in PS. 

Quaint old-style engravings of air- 
ships, submarines, steamships, worthy 
of framing to those with a fancy for 
antiques, illustrated PS’ earliest is- 
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orbiting craft, and maneuvering himself at 


will with a hand-held gas gun. 


sues—of necessity. Cameras were 
around but photographs couldn’t be 
reproduced in print until the inven- 
tion of the halftone process; PS print- 
ed its first photos in 1889. 

To miss no nuggets, the book-com- 
piling team pored through all 1,200 
issues of PS, page by page. Nor were 
advertising pages skipped. 

To commercial enterprise goes the 

Continued 


TV picture tube (inset) outmoded crude mechanical 
gear of earliest TV. Its scanning principle was pio- 
neered by magnet-deflected beam of Crookes cath- 
ode-ray tube, pictured in PS in 1879 (upper view). 
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Centennial book includes PS ads of goodies 
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Those were the days, in 1923, when $525 would get you this dash- 
ing Chevy touring car. Later years saw open cars give way to closed 
models—and the vanishing of running boards and fenders. 
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Radio reached horn-loudspeaker days by 
1922. Rooftop aerial brought “wireless” 
music to fox-trot or waltz to—like “Georg- 
ette" and "Three O'Clock in the Morning." 


ni 


GREATEST DEVELOPMENT 215 | 
IN POWER-SAW HISTORY | 


Popularity of chain saw dates from 1949 
debut of this McCulloch model, the first 
light enough to wield handily. Feather- 
weight gasoline engine made it possible, 
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f. o. b. Flint, Mich. 


credit for speeding inventors' goodies 
to the public. So timely PS adver- 
tisements, such as the examples re- 
produced here, appropriately supple- 
ment the centennial book's other il- 
lustrations. 

Curios of a century’s lore. Hap- 
pily, along with major events, the 
book finds room for diverting side- 
lights. It pictures “electric reins" 
curbing a runaway horse; solar power 
harnessed to print a newspaper; a 
steam-powered airplane that actually 
flew. Among other tidbits that fasci- 
nate or amuse: 

€ Once you shuffled a telephone 
between mouth and ear—it was both a 


Natural-color photos and movies by ama- 
teurs became practical at last with the in- 
troduction in 1935 of multi-layered, chemi- 
cal-processed Kodachrome film. 


Fully automatic drive for cars ar- 
rived with Olds’ “Нуаға-Манс” 
1940 models (announced in 1939 
PS advertisement). Cadillacs for 
1941 led the rush to get aboard 
the bandwagon. 


Wind up the phonograph, and on with the dance! 
The year of the ad was 1918; the record might have 
been playing “Ja-Da” or "Till We Meet Again.” 


coming to market place —and 
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transmitter and receiver. А well- 
heeled subscriber could save himself 
the exercise by paying for two tele- 
phones—and using them as shown in 
this preview's first picture. 

@ In 1913 a man tried to ride a 
44-foot version of a Fourth-of-July 
skyrocket, complete with stick. He 
escaped with his life when it blew up 
in the launching attempt—and never 
figured again in rocket lore. 

е Automobiles—charged today with 
polluting the air, and being revamped 
to prevent it—were praised as a boon 
to health by POPULAR SCIENCE in 1914, 
A major article, “Тһе Automobile and 
Public Health," pointed out a prin- 
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odd tidbits of inventive history 


“Electric reins” could stop a runaway horse, claimed inventor in 
1880. Gentle tingle trom hand-cranked magneto was said not to 
be painful, but so surprising as to bring animal to abrupt halt. 


Кыш 


Solar energy printed a newspaper at Paris in 1882. А parabolic 
mirror focused the sun's rays on a boiler, making steam to run a 
printing press, as seen in picturesque old PS engraving above. 


Attempt to ride a rocket in 1913 was made by daredevil stunt man, 
Rodman Law (right). When it blew up at ignition, he made a 
30-foot flight horizontally—and landed without serious injury. 


cipal reason: They’d eliminate stable 
flies. 

€ A brick dangled from a rope was 
one of the earliest air-combat weap- 
ons of World War I. It brought down 
an enemy aviator by unchivalrously 
shattering his wooden propeller. 

ө Television pictures once were 
pink. That was back in the 1920s 
and early 1980s when primitive ТУ 
was a weird mechanical system of 
"flying spots" of light and whirling 
disks for scanning. The pink hue 
came from the flickering neon lamp 
that reconstructed the pictures (then 
called *visions") in a receiver. 

A Century of Wonders has the dis- 


лын woml Nee ADS 


CENTURY OF WONDERS: 1872-1972 


tinction of being an independent 
project-a book undertaken on its 
own merits, and unsponsored by this 
magazine. It does however acknowl- 
edge an exceptional and indispensable 
privilege granted by PS: permission 
to reproduce all that was desired from 
PS pages. Included were the pictures 
in this preview—which are all from 
PS, and which will all appear in A 
Century of Wonders. 

The forthcoming book will be an 
early-fall selection of the POPULAR 
SCIENCE Book Club, and will be of- 
fered at the club's discount price 
to its more than 200,000 members. 
—Alden P. Armagnac 
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Your ТУ picture was pink—in the pioneering 1920s and early 1930s 
when television outfits, like this build-it-yourself receiver for 
home, were Rube Goldberg affairs of whirling disks. 
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A steam-powered airplane flew in 1933. The aerial choo-choo 
“әм didn't make over aviation—but it refuted the belief that a 
лене reo A steam engine was too heavy to get off the ground. 


MAY 1972 | 137 


Safe or Unsafe? 


The Truth About Car Seats 


ит 


Ford Tot-Guard, introduced іп 1967, has a 
cleverly designed padded shield to cushion 
the face and head of a child in case he's 
thrown forward and down in a front crash. 


“Irvin the Magnificent," a new seat, goes 
on sale next month. Big cushion, designed 
to protect tot's head, is secured by lap belt 
looped through it. Belt also anchors child. 
Irvin Industries seat is $19. 
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The pad is kept in place by a lap belt fas- 
tened around it so the child is not harmed 
by pressure of the belt in a crash. The Tot- 
Guard costs $24.95. 


Firestone Protecta-Tot has big padded cush- 
ion, similar to Ford's Tot-Guard, to protect 
against head injuries. Car's seat back pro- 
tects against whiplash. Seat comes in three 
colors, costs $19. 


These simple facts— 
tragically unpublicized— 
will help you pick a seat 
that can give real protection 
to your child in a crash 


By HERBERT SHULDINER 


One that failed íed- 
eral test is Pride 
Trimble's 875. DoT 
ruled car's lap belt 
must be fastened 
around child in this 
seat to conform to 
standard. It uses har- 
ness instead of front 
pad to restrain upper 
torso. Price: $18. 


Tah Strolee Autosafe 590 
B us! ; is anchored by lap 

= belts threaded 
through frame. Child 
is held in by harness. 
Headrest has half- 
inch padding to ab- 
sorb impacts. How- 
ever, there's no shield 


RN to cushion child's 


— forehead. Price: $25. 


Sears Safety Seat uses a harness, with auto 
lap belt threaded through bottom loops to 
restrain child. It takes children up to 50 
pounds. Price of seat (catalog number 28 
AR 6401) is $7.99. | 
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SHIELD OR HARNESS MUST PREVENT 


UPPER TORSO FROM MOVING FORWARD 
MORE THAN 12 IN. 


for Kids < 


What every child seat should B 
have: In addition to require- 
ments noted on drawings, seats 
should be free of sharp contact- 
able surfaces. Any place kid's 
head can strike must have spe- 
cial impact-absorbing padding. 
Seat must be strong enough to 
withstand forces of up to 1,000 
pounds for 10 seconds without 
falling apart. 


One of the best-kept secrets in 
recent times has been the spectacular 
improvement іп children’s safety 
seats and other restraint systems, 
which now offer tremendous protec- 
tion in car crashes. 

Some child-safety restraints are so 
good—better even than the protective 
devices available to grown-ups—that 
their manufacturers call them “or- 
phan makers.” They enable an in- 
creasing number of children to sur- 
vive crashes fatal to their parents. 

Despite this, it is a tragic fact that 
millions of kids go unprotected, or sit 
in seats that offer little or no protec- 
tion. The price we pay for ignoring 
child safety is high. In the last 10 
years, over 10,000 children under the 
age of four have been killed in car 
crashes. Thousands of others have 
been seriously injured. 

Yet few companies promote the 
child-safety systems they make, and 
pitifully few auto dealers stock the 


Bobby-Mac Tri-Chair, a forward-facing in- 
fant carrier, restrains kids with car lap belt 
and extra upper-torso harness. Made by 
Thayer, Inc., it can be had with or without 
base to convert it to highchair. 
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OWN HEADREST OR USE 
SEAT BACK TO PREVENT 
WHIPLASH 
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115 IN. WIDE 
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"SEAT ANCHORED BY CAR LAP BELTS 


devices. “We can’t force dealers to 
stock them," Detroit says, "because 
the dealers are independent business- 
men." One safety seat, Ford's Tot- 
Guard, was introduced in 1967. As of 
early 1972, less than 30,000 had been 
sold, half of them last year alone. 

Picking the right one. You need to 
be persistent as well as knowledgeable 
to select a really effective kid-protec- 
tor from the scores of seats that are 
offered today. Frequently, worthless 
seats are displayed alongside good 
ones, How can you tell the differ- 
ence? There are three types to choose 
from: infant carriers, infant car beds, 
and child car seats. 

The first two types are designed for 
kids up to one year old, or until they 
can sit up and hold their heads erect. 
They then *graduate" to child-safety 
seats, which are designed for use un- 
til a youngster 1s able to wear a regu- 
lar auto belt. 

[Continued on page 193] 


GM Infant Safety Carrier is a rear-facing 
system, a design preferred by federal gov- 
ernment for this type of unit. It's for tots up 
to a year old, doubles as a bassinet. Price: 
$13 at GM car dealers. 
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Crash-simulation test shows child dummy 
(top photo) pitching forward violently as 
test sled (top to bottom) heads for 30-mph 
crash. Shield of Firestone Protecta-Tot seat 
cushions the head (bottom). 
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CRANKCASE 
AIR CLEANER 


Closed-crankcase ventilation system рге- 
vents blow-by fumes from reaching the at- 
mosphere. Fresh air is drawn from the air 
cleaner into the: crankcase through the 
crankcase air cleaner, passes through the 
crankcase to pick up blow-by gases, and is 
directed through the PCV valve to the carb 
base and into the intake manifold. 


mission 


SS 


SNN 
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Inside the PCV valve is a spring-loaded 
plunger operated by manifold vacuum. At 
idle (high vacuum) the plunger is open. At 
wide-open throttle (low vacuum) it's nearly 
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WIDE-OPEN THROTTLE 


closed, During normal driving the plunger 
is partially open. Plunger movement main- 
tains crankcase air flow at correct level for 
various throttle conditions. 


Your Troubleshooting/Service Procedure Guide for Engines with Emission Controls 


25 Fe 
н) Aic 


NORMAL zw. 
Compression gauge reading between cylinders even and 
within manufacturer's specifications. 


Lew ani even in all cylinders. 

` Low and even in two adjacent cylinders. | — 
Difference between any two cylinders more than 
manufacturer's specifications. pibe. а ты 
Reading above manufacturer's specifications for one 
or more cylinders. 


| 15" or above for 6-cyl., 17" or above for 8-cyl. 
_ LOW AND STEADY 


Check MANIFOLD VACUUM with a vacuum gauge 
if the engine: idles rough, starts hard, 
hesitates or stumblas, misses, cranks but 
won't start, sta stalls, loses power. 


Needle fluctuates steadily as speed increases. 


Gradual drop in reading at engine idle. 
Intermittent fluctuation. 


Low fluctuation or drifting of needle. 


- 4. 


МОМЕ 


Valve timing, piston rings. 
Cylinder head or head gasket. - 


Cylinder head or head gasket, piston or piston 
rings, valves. | | | mu 
Incorrect head, excessive carbon deposit in 
engine cylinders. 


— ai RN — ae ————— ام‎ 


gaskets, cylinder head or head gaskets. 


Leaking valve or valves, cylinder head or head gasket, 
manifold or manifold gasket, ignition system; 


Defective Battery 


Se арса ре 


Battery voltage won't stay above manufacturer's 
specifications for recommended period of time 
under load. 


` Defective starting system | 


Starter 
Lo , MEME Mer 
Defective charging system, alternator or generator, 
regulator, wiring. 


Battery state of charge too low to test. 
Charge and re-test. 
Battery defective. 


Replace ignition switch. 


| Replace ignition resistor or resistor wire. 


| Repair bad connection or wiring. 


High required voltage, short spark line on one or 
more cylinders. 


E Check IGNITION with scope 


Backnres, misses, loses 


| پا س‎ wives pe н olor ln 
start, backfires, misses, loses power 


Sheck TIMING ADVANCE (at proper rpm 
ШЕ. timing-advance tester if the اب ل‎ a 
zives poor economy, hesitates, backfires, 
rough, loses power. 


Vacuum to distributor not equal to manufacturer's 
specifications, 


Repair or replace: 

Spark plugs, ignition wiring (secondary), 

distributor cap. | —— 
Coil, coil wire, distributor cap, rotor, secondary wiring, 
spark plugs. 


Check and adjust point dwell to manufacturer's 
specification before adjusting ignition timing. 


Adjust timing by turning distributor. 


Adjust or repair: 
Centrifugal weights, centrifugal weight springs. 


| Check distributor application, 


Adjust or replace vacuum advance unit. 


Check source of vacuum. 


Check carburetor vacuum, spark valve (6-cyl, Ford), 
vacuum leak between distributor and carburetor. 
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Making Your Engine Balky? 
You Can Make It More Driveable 


Here’s how you can solve 
engine problems related to 
antipollution devices 


By RAY HILL 


F ven when everything’s working 
right on your new car, it may ac- 
elerate slower from 0 to 60 mph than 

your last automobile, and be less 


driveable in other ways, too. That’s 
because, to meet federal emission 
laws, car makers have made carbure- 
tors run leaner, retarded timing, low- 
ered compression ratios, and installed 
numerous emission-control devices. 
All this gives more complete fuel com- 
bustion and reduced emissions. It 
also saps power and creates a more 
sensitive engine, setting the stage for 
increasing owner complaints about 


hard starting, stalling, dieseling, poor 
acceleration, and poor gas mileage. 
Does this mean Detroit is building 
lousy cars? No. Technical knowledge 
is more advanced than ever. But if 
we want cleaner air in a hurry, we 
have to accept an engine loaded down 
with a lot of emission controls, an en- 
gine that doesn’t permit much devia- 
tion from tuneup specs (compared to 


[Continued on page 196 | 
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Timing is retarced the correct number of degrees, 
| | according to manufacturer's specifications. 


Timing does not retard correct number of degrees. 


Repair or replace the following: 
Vacuum leak between manifold and diaphragm, 


distributor vacuum control valve (temperature- 
sensing valve). | | 
Vacuum hoses (improperly connected), 

distributor (mechanical defect), dual diaphragm. 
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Remove hose from manifold side of 
vacuum-control temperature-sensing valve 
and measure vacuum present at hose. 


With hose reconnected to manifold side of 
vacuum-control temperature-sensing valve, 
remove hose at distributor side of valve 
and connect a vacuum gauge to the valve. 
Accelerate engine and read vacuum. 


With vacuum gauge connected to distributor 
side of vacuum-contro| temperature-sensing 
valve, bring engine temperature up above 
manufacturer's specifications by disconrect- 
ing the fan belt or blocking ventilation 

to radiator with a piece of cardboard. Use 
thermometer to determine when temperature 
is above specifications. 


Check the DISTRIB- 
UTOR VACUU 


Check the VACUUM 
ADVANCE CONTROL 
rca 
in the exhaust 
decelerating. 


Check vacuum at distributor under 
deceleration conditions, Insert tee in 
vacuum Jine at distributor, connect 
vacuum gauge. 


Check the AIR PUMP 
if exhaust has 
excessive emissions. Remove outlet hoses from pump, 
accelerate engine to 1,500 rpm. Check for 
air flow from pump. 


Check all hoses and connections for leaks. 


Disconnect vacuum hose at by-pass valve 
and connect vacuum gauge to hose. 


VALVE (ме BY-PASS Observe reading at idle. 
backfires when Reconnect hoses and stabilize engine speed 
decelerating. to idle. Check air flow from valve. 


Accelerate engine by quickly opening and 
closing throttle valve. Check air flow at 
muffler on by-pass valve. 


Disconnect hose from by-pass at check 
valve with engine сипи, check for 
exhaust fumes escaping from valve. 


With hose disconnected and observing 
valve, position screwdriver in check valve 
and force valve off seat several times. 
Check for valve seating properly when 
returning to seat. 


gases are in the air 
pump. 


МЕКЕГЕ ТЕЗ AC If RIP PFO. 1075 1079 


Check belt tension with gauge. 


Air flow doesn't increase with engine speed. 


Manifold vacuum below manufacturer's 
specifications. 


Yacuum doesn't register when engine 
speed is increased, 


Vacuum at distributor side of valve below 
manifold vacuum when temperature of valve 
is above manufacturer's specifications. 


Vacuum equals or exceeds manufacturer's 
specifications under deceleration conditions 
for correct amount of time. 


Vacuum is below manufacturer's 


specifications under deceleration conditions, 


Results of test not within manufacturer's 
specifications. 


Hoses cracked and leaking, connections bad 


Below normal vacuum. 


Air escapes from muffler on by-pass valve. 


Replace by-pass valve. 
Exhaust fumes escaping from check valve. Replace check valve. 


No momentary blast of air escaping through 
muffler on by-pass valve for at least 
one second. 


Exhaust gases continue to flow from valve 
after check has returned to seat. 


Repair or replace one or both of the 
following: 
vacuum source, 
vacuum leak between valve and source 
of vacuum. 


Repair vacuum leak between valve and 
carburetor distributor port. 


Replace vacuum-control temperature- 
sensing valve. 


Replace vacuum-control temperature- 
sensing valve. 


NONE 


Vacuum leak from distributor to 


deceleration valve. 


Low vacuum at manifold side of 
deceleration valve. 


Vacuum source too low. 


Vacuum leak from source to deceleration 
valve. 


Deceleration valve, 


Tighten or replace belt. 


Replace pressure-relief valve. 
Replace air pump. 


Replace hoses or repair connections. 


Repair source of vacuum to by-pass valve. 


Replace by-pass valve. 


Replace check valve. 
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Last photo before press time shows skele- ^ molded-fiberglass bathroom to be raised to 
second floor through corner-well opening. 


ton complete up to rafters. Cube at front is 
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We’re building it on a remote 
mountainside to prove that 
pole-and-beam construction 
will let you erect it on 

any rugged vacation site 


First in a series 


Design by LESTER WALKER / Architect 
Built and described by AL LEES 
Group Editor, Reader Activities 


M odesty be damned: We rate our 
Lockbox as the wildest do-it-yourself 
vacation home ever built for publi- 
cation. We've been planning such a 
project for several years, in response 
to repeated requests for house plans. 
But we saw no need to rush into a 
field already served by government 
agencies and plans services, until we 
had a unique and exciting concept— 
a truly innovative design you could 
find only in POPULAR SCIENCE. Such 
houses, we told ourselves, don't grow 
on trees. (Asit turned out, ours did!) 
The only way we'd get the house we 
. wanted to publish was to build it our- 
" 7.1 selves. 

Our Centennial provided the occa- 


Continued 


Choose your entry level: Catwalk from hill path brings you to 
solid fiberglass door—only entry when house is shuttered. If 
hinged deck is down, you can descend to sliding-glass entry. 
All exterior construction is Garden Grade redwood. Partition 
between bedrooms floats forward in well when not needed. 


Centennial Lockb 


It's securely closed while you're away 


Total-security concept of our Lockbox House includes designed-in 
shuttering system. Front corner—an open, two-floor well—is glazed 
with four stock sliding patio doors of ponderosa pine, to “prow 
into” the canyon view. One panel of each unit slides to provide 
fully adjustable ventilation. But so much exposed glass leaves the 
house vulnerable, while vacant, to storm accident, casual vandal- 
ism, forced entry. 5o each window sports its own shutter: The 
three eight-footers have a plywood panel hung alongside, from a 
barn-door track. Rollers catch the bottom edge. The shutter for 
the 12' door is a crossbuck-braced section of the redwood deck. 
With this section raised, the naked deck joists discourage pas- 
sage and prevent banking of snow against this entry. Whether 
closing for a weekend or a winter, you have no heavy panels to 
wrestle out of storage. Just slide or hoist, and latch from inside. 
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sion. And our previous small-project 
work with prize-winning architect 
Lester Walker indicated he was just 
the man to put our house ideas into a 
workable package. But first those 
ideas needed firming up. 

We decided we could make the most 
significant contribution in the area of 
the “second” home—the weekend cot- 
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tage, fully winterized for year-round 
recreation and retirement option. Our 
research revealed that half of all sec- 
ond homes are now built at least 100 
miles from the primary residence. 
The frontiers are fast retreating from 
all population centers. As choice rec- 
reation land is gobbled up by large 
summer-home developers, what's left 


j mdi | : =. 
Excavating is limited to pole holes. Our 


rocky site called for blasting. Jackhammer 
was fed by 150” hose from compressor. 


АР Cy АЛ Кыр m. 


Alternate connection system involves notch- 


mg pole. Terrain forced us to set this rear 
pole out of line, so we notched beam, too 


for the private builder? Ever more 
remote and unbuildable parcels, De- 
signing a house for such plots isn't 
easy. 

There are built-in paradoxes to va- 
cation-home design and construction: 
You're building on your site, in the 
first place, because you love it just as 
it is, and long to live in harmony with 


Husky rigging—like that on a ship's mast— 
is secret of pole raising. Two block-and- 
tackle rigs to nearby trees do best job. 
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Needed for connections (l-r): Teco Ten-Con 
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angles with nails, 2’ and 3’ lengths 34” bolt 
rod, spike grids, two wrenches, applicator. 
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Using drilled beam as template, bore on 
through pole with 34” spade bit in exten- 
sion shank. Back out often to clear chips. 
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Drill beams before hoisting. Though too 
short to pass through, 34” machine-spur bit 
in y2” drill starts holes square to face. 
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it. Yet most homes require elaborate 
grading and foundation work that 
does violence to the naturalness you’d 
hoped to enjoy. Also, you choose a 
site that offers maximum privacy so 


One more thing: You quickly be- 
come an ecology nut when it’s your 
own nest you’d be fouling. A nonpol- 
luting waste-disposal system gets high 
priority—at further hazard to the site. 


The sum of all our solutions to such 
problems is what makes the Lockbox 
unique. It grows naturally from the 

Continued 


you can open the house up to the view. 
Yet in doing so, you make the house 
vulnerable to pilferers, vandals, and 
hunters while you’re away. 


Fast action with concrete assures firm em- 
bedment. This hole, blasted into boulder, 
couldn't go 6’ depth so was filled flush 


Two up, two to go: Position poles uphill of 
their holes; raise and guy downhill poles 
first. Note two hoist ropes on pole, rear. 


Sledge bolts through holes predrilled іп Compacting is done by threading applicator 
beam(s) and pole, while beams are lashed socket onto projecting end of bolt and 


in position. Double nuts protect threads. wrenching draw nut, as author does here. 
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Participating Co-sponsors 


American Plywood Assn. 
1119 A St. 
Tacoma, Wash. 98401 


Armstrong Cork Co. 
Lancaster, Pa. 17604 


Automated Building 
Components Inc. 

7525 N.W. 37th Ave. 

Miami, Fla. 33159 


California Redwood Assn. 


617 Montgomery St. 


San Francisco, Cal. 94111 


Columns, Inc. 
P.O. Box 895 
Pearland, Texas 77581 


Continental Radiant 
Glass Heating Corp. 

663 Fifth Ave. 

New York, М.Ү. 10022 


Crane Co. 
300 Park Ave. 
New York, М.Ү. 10022 


Cromaglass Corp. 
Box 1146 
Williamsport, Ра. 17701 


Gates Engineering 
100 South West St. 
Wilmington, Dela. 19899 


Jenn-Air Corp. 
3035 Shadeland 
Indianapolis, Ind. 46226 


Johns-Manville Corp. 
Greenwood Plaza 
Denver, Colo. 80217 


Koppers Co. Inc. 
Forest Products Div. 
Pittsburgh, Pa. 15219 


Masonite Corp. 
29 No. Wacker Dr. 
Chicago, ІІІ, 60606 


Owens-Corning Corp. 
Toledo, Ohio 43601 


Ponderosa Pine 
Woodwork 

700 Yeon Bldg. 

Portland, Ore. 79204 

Sears Roebuck & Co. 

303 E. Ohio St. 

Chicago, ШІ, 60611 


Stanley Works 

New Britain, Conn. 06050 
Vega Industries Inc. 
Syracuse, N.Y, 13205 


Western Wood Products 
1500 Yeon Bldg. 
Portland, Ore. 97204 


Ventarama Corp. 


34" t&g flooring and 
MDO for shutters 


vinyl flooring, 


acoustical ceiling 


Decramastic roof- 
tile system 


exterior stairs, 
fold-up deck 


aluminum spiral stair 


electric heat panels 


Unette FRP bathroom 


aerobic waste system 


Gacodeck roof system 
(entry triangle) 


self-venting range 


fiberglass insulation 


construction poles, 
light standard, 
Non-Com treatment 
for siding, shutters 


Peg-Board, paneling 
Fiberglas entry door 


sliding patio doors, 
casement windows, 
attic vents 


kitchen appliances, 
shutter hardware, 
7" saw and blades 


hand and power tools, 
interior hardware 


Heatilator fireplace 


consultation, 
t&g floor planks 


174 Main St. 
Port Washington, double-bubble 
N.Y. 11050 skylight 
also: 


DuPont Co., Wilmington, Del. 19898 (Corian); 
Franklin Glue Co., 2020 Bruck St. Columbus, 
Ohio 43207 (construction adhesive); General 
Electric Co., Silicone Products Dept., Waterford, 
N.Y. 12188 (construction sealant); Griffolyn Co., 
Box 33248, Houston, Texas 77033 (reinforced 
film for weather closure); Kwikset Div., Emhart 
Corp., Anaheim, Calif. 92803 (entry locks); Rock- 
well Mfg. Co., Pittsburgh, Pa. 15208 (44” drills); 
Simpson Co., 1470 Doolittle Drive, San Leandro, 
Calif. 94577 (joist hangers, post bases); Timber 
Engineering Co., 5530 Wisconsin Ave., Washing- 
ton, D.C. 20016 (Teco framing anchors, spike 
grids) and Eastman Kodak Co. (security camera) 


How to Order Your Plans 


Architect's drawings are available, 
with all dimensions you'll need to 
duplicate our Lockbox vacation 
home on your own site. Send $15 
(check or money order) for one set 
of plans—or $20 for two sets. Need 
extras for subcontractors—or to file 
for building loans or permits? Each 
additional set is $5 at time of original 
order. Write Popular Science Plans 
Div., 355 Lexington Ave., New York, 
N.Y. 10017. Ask for Plan 5547: Lock- 
box. Allow three weeks for delivery. 
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Glued plywood floor speeds assembly of sturdy cage 


The ideal complement for pole-and- 
beam construction is the diaphragm floor 
system developed by American Plywood 
Assn., detailed in our sketch and photos 
below. It's the fastest floor you ever laid 
—and forms a rugged, immediately usable 
working platform for framing the next- 
higher floor. We used this plywood sys- 
tem on first and attic floors only. The 
unique second floor—a “bridge” across the 
cube, open at two corners—is 2-by-6 t&g 
western softwood, preferably white or 

| Douglas fir. The exposed underside serves 
as a beamed ceiling for the first floor. To 
avoid warping from weather exposure, 
this flooring should be applied (and coated 
with urethane finish) after roofing is on 


TAG JOINTS АТ RIGHT ANGLES. 
TO JOISTS NO BLOCKING REQUIRED. 


Vie" SPACE АТ № 
END ê EOGE JOISTS 


SINGLE LAYER 
OF ПЕРА Т А G 3/4" 
PLY Woot UNDERLAYMENT. == 
STAGGER JOINTS OF | 

ФЕ SHEETS. 
HO BRIDGING REQUIRED 
FOR 24"-Oc JOISTS. 


ATTIC FLOOR А FLOORS OF 
ENTRY & BATHROOM WINGS 
TREATED SIMILARLY. 


FILLER STRIP 
Ав NEEDED 


RUN CONTINUOUS BEAD ОҒ 
CONSTRUCTION ADHESIVE АТОР 
EVERY JOIST 
RUN TWIN BEADS WHERE ENDS BUTT. 
ALSO BEAD IN EACH GROOVE BEFORE 
TONGUE 185 DRIVER. IN, 


No such precautions need be taken with 
the plywood floors, however. Ours have 
just weathered a winter during which they 
were alternately sheathed with ice or under 
several feet of snow. Once we complete 
our siding job this summer, we'll just go 
over them with a belt sander to prepare 
them for the Armstrong cushioned-vinyl 
sheet and tile we'll be laying. 

The secret of APA's Glued Floor System 
lies in the new elastomeric adhesives. APA 
issues a list of some 20 approved types. 
(Our choice: Franklin Construction Ad- 
hesive; it comes in 11-oz. cartridges for 
standard caulking guns.) A strong glue- 
bond joins floor and joists into an integral 
T beam that increases stiffness up to 70 


өй SCREW SHANE OR 
Bd COMMON SPACED Iz" 
ALONG ALL BEARINGS. 


Frame first floor by notching 3-by-10s over 2-by-4 ledgers bolted 
to beams (top photo). Then apply t&g underlayment in three steps 
shown simultaneously, right: Run glue along joists, in groove; nail. 


site—it’s not imposed upon it by force. 
The shuttering system explained in an 
earlier caption lets you close the 
house with confidence. And the aero- 
bic tank, tucked in a shed under the 


s = рм 
: ы ж). 
odds 2-14 
мН с Р 
Ё 


n -.. E i T 
i = ^ J = "t 

= % ші Ж 2 і Е 

ы) Ll Е. Ш E Е oa he " 

Й 13 f Н 
= - Е L E b- ч 

ART E i a x ! ig гей 
“Т 5 ШЕШСЕ 

= CMM а L | M C с euh 


Hoist roof beams with double block-and- 


tackle rig; this 8-by-12 is first raised to sec- 
ond floor. Polyethylene pad helps it slide. 
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front corner, will harmlessly dispose 
of sewage in a rocky clay soil that 
would make a septic system doubly 
impractical—from the standpoint of 


both excavation and percolation. 
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Topping o 
from attic floor. Temporary platform pro- 
jects at corner for pole drilling, bolting. 


ut skeleton, front 6-by-12 is raised 


percent over conventional floor construc- 
tion—without bridging (that one crosspiece 
in our lower photo is at the spiral stair 
location), There's less vibration and bounce, 
too—and no nail popping or squeak (you 
use 80 percent fewer nails than in a two- 
layer floor). 

Procedure is simple: Snap chalk line 4” 
from front edge of beam, apply glue to lay 
one panel; second panel completes front 
course. Nail each as it's laid. Cut third 
panel in half to stagger end joints. For 
second course, run bead of glue in groove 
of front course's rear edge, in addition to 
joist-top beads. Lay panel in place and 
sledge its tongue into this groove, using a 
2-by-4 along the driven edge. 


After trying several scale models, ar- 
chitect Walker and I chose pole-and- 
beam construction. It offers unique 
advantages for vacation homes: 

e Minimal site preparation. То 
erect our prototype in deep woods, we 
felled only one tree, dug only seven 
holes. 

e Ideal for steep sites, unstable 
soils, Since the house perches on 
“stilts,” framing is self-leveling. 
You're spared the expensive and time- 
consuming buildup of a foundation. 

e Fine for wooded slopes. Since it's 
something of a “tree house," it looks 
at home. And you'll need nearby trees 
to rig your block-and-tackle. Point 
each pole downhill toward its hole and 
it’s already part way erect. 

е No heavy equipment needed. No 
bulldozers for grading, no concrete 
trucks. As a challenge, we chose a 
site nearly 150’ down a mountain from 
our access road. 

® Faster cover. Conventional fram- 
ing builds toward the roof; this delays 
shelter till the bitter end, exposing 
construction to the vagaries of weath- 
er (particularly risky for mountain 


[Continued on page 202] 
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Your 


Most Valuable 
Power Tool— 


Outside the 
Workshop 


That’s what a portable circular 
saw becomes when you fit it 
with good accessories and jigs 


By R. J. De CRISTOFORO 
Consulting Editor, Tools & Techniques 


A А owners fail to realize the value 
of a portable circular saw. Out on 
the job—away from the shop—a hand- 
saw is its usual alternative, and you 
all know the long apprenticeship 
the handsaw demands. The portable 
makes you an expert fast. 

Cut-accuracy is built right into the 
portable. You have to try hard to keep 
it from making a straight and square 
cut. The fact that you can adjust it 
for depth-of-cut and tilt, the avail- 
ability of good accessories, plus sev- 
eral practical fixtures and jigs you 
can make yourself are all advantages 
that just about put the portable on a 
par with a table or radial-arm saw for 
jobs that you can’t bring into the 
shop. 

Today’s portable saws are the re- 
sult of decades of use by both pros 
and amateurs. Both categories help 
bring steady product improvement 
and price reductions. You now can 
buy a 114-Һр model for under $30 апа 


Rough or green material yields easily to the portable saw, long 
known as a "cutoff saw” for just such work. If stock is too thick 
for a single cut, turn it over and finish with a second. 


Power or muscle? That's your choice in sawing wood. It took more than 
30 seconds to make handsaw cut shown above, only three or four for the 
portable. Power gives vou a square cut, but the muscle saw may not. 


a 1-һр model for about $20. The 
capacity criteria, that the saw must 
cut through 2X material even at a 
45-degree bevel setting, is too logical 
to be ignored by any manufacturer. 

Safety—major consideration. Double 
insulation, safety switches, and built- 
in electronic brakes that stop the 
blade in less than a second when you 
release the trigger are the latest in- 
novations. 

The built-in clutch, a feature of 
considerable controversy, should be 
on its way out, in my opinion. Its 
purpose is to protect the motor from 
damage under an overload and to pro- 
tect the user by helping to prevent 
kickback. In essence, the concept pro- 
vides for an outside washer so keyed 
to the shaft that it can't turn. Some 
washers are spring loaded, some are 
not; but the idea is to permit a nut 
tension that locks the blade so it can 
function properly but allows slippage 
under overload. 


Soak Be 


Silicon carbide wheel slices smoothly through 1” marble slab. 
Wheel also will handle brick, concrete, plaster, transite, etc. Skil- 
saw introduced portable saw about half a century ago. 


Those who dislike the idea point 
out that nut adjustment is variable 
and controlled by the saw user. 
Therefore, they argue, it can be set 
so loose that the blade will slip when 
it shouldn't; or if you tighten the nut a 
l4- or ló5-turn too much, you'll lock 
the blade so the clutch can't work. 
Be careful about nut tension each time 
you install a blade. 

The modern portable saw (or any 
tool) is not a toy. It can cut wood; 
it can cut you. Good practice calls 
for safety in the mind—a confident 
but somewhat chicken attitude that 
will establish an aura of respect for 
yourself and for the tool. The ma- 
chine is completely subservient, but 
not the least concerned about you. 
It can't think. You can. 

Always work with a sharp blade 
and choose the one that is best for 
the job you are doing. As many 
blades are available for the portable 

Continued 
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Commercial guides improve your sawing efficiency 
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Crosscut guides are available from several makers 
saws, This one adjusts for angular cuts. The Black & Decker 1-hp 
saw with 714" blade shown in the photo sells for around $20. 


saw as for stationary tools. Two you 
might wish to add quickly, in addition 
to the combination design that comes 
with the tool, are a flooring saw for 
remodeling work that can go through 


Riving knife or kerfer 
keeps a long cut open 


Жы cen 


Riving knife on this Craftsman works like 
table-saw splitter to keep kerf open. Re- 
move it when not needed. Electronic brake 
stops saw as you release trigger. 


IT TU 
1% 
дес ‘RD. OFF CORNERS 


Homemade kerfer keeps the cut open be- 
hind the Rockwell saw above, Thickness of 
the hardwood "splitter" blade should be 
just a bit more than the kerf width. If you 
can find a piece of flat metal about the 
right thickness, use it instead of the wood 
indicated in drawing. Either way, round off 
front and bottom edges. 
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of portable 


an occasional nail, and a plywood 
blade for smoother cuts. 

Guide those cuts. Freehand cuts are 
okay, and there are times when that 
is the way to go. But working against 


Rip or edge guide comes with some portable saws, is available 
as an accessory for others. Self-measuring heavy-gauge guide 
mounted on the 2-hp Stanley above has easy-to-read graduations. 


a guide is always more accurate—and 
safer. A slight twisting of the tool can 
result in blade binding and a possible 
kickback. | 
You can make your own guides. In 


Twe simple guides fer cresscutting er mitering 


WING NUT 


| 
x29 xu Se 
(2 REQ.) » 
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! CROSSCUT | 
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|" Half-inch plywood, a scrap of 3" 
stock, and a couple of bolts are mate- 
rials you need for these guides. For the 
half-guide, establish the arc length to 
provide 45- and 90-deg. settings. Drill 
end holes first, then cut the arc with 
saber saw. The full guide provides a 
bearing edge for saw even before it 
starts to cut a miter, a feature even 
commercial guides don't have. Settings | 
for particular angles can be made 
along clamp edges of both guides. | 


At the job site, homemade fixture gives yeu | nidis ee A 


conveniences of a shop saw 


Some advantages of a floor-model saw are ob- 
tained when you take this fixture to the job 
site. Just set it on saw horses. Make the track 
to suit the width of the saw baseplate. Note 
below that pieces to be cut can be ganged be- 
tween its fences. In photo at right, dadoes 
are being cut. Pivot the track arms around 
(below left) and you can cut any angle you 
want—or you can even cut points on fence 
pickets. Flip stock over after you've cut the 
point on one side. Arrow in photo points to 
lock pin for, here, a right-hand 45-deg. miter. 
Drill hole for pin after you have set track with 
a protractor. If your saw does not have a wrap- 
around base, install plywood between the track 
arms (lower right) and cut a slot for the saw 
blades so the edge of the baseplate will bear 


3" X3 X35 a" (2 REQ.) 

X^X3"X VARIABLE. | 

„хз X40 4 
(2 REQ.) 


ры 
ғ. са 


%4" X 29"Х 38" 


against the left track arm. 


ours note that you make a clamp in 
which you lock either the half guide 
or the full guide. With the two, you 
will be well organized for crosscuts 
and miters (or bevels and compound 
miters) on stock up to about 14” wide. 

Cut the curved slots with a saber 
saw after first drilling terminal 14” 
holes. Uniformity in slot width is 
not critical but it does make for a 
better-looking jig. 

The crosscut-and-miter jig pictured 
is well worth the couple of bucks in- 
volved. The holes for the pivot pin 
and position lock-pins should be a 
snug fit. If you wish to go all out, size 
them to receive steel bushings. 

The distance between the track bars 
must suit the saw you own. Other- 
wise, the dimensions should hold for 
just about any saw. 

Check thickness of the front and 
rear fences against the maximum pro- 
jection of your saw blade. If neces- 
sary, you can pick up more depth-of- 
cut by using 14” instead of 1%” stock 
for the track base. If your saw lacks 
CENTURY OF WONDERS: 1872-1972 


a wrap-around base, employ a full 
base (see photo) between track bars. 
Guide the saw by keeping the inboard 
edge of the baseplate against the left- 
side track bar. 

To crosscut, keep the saw against 
the fence and then feed it forward 
after you have positioned the stock. 
The kerf in the back fence becomes a 
guide for lining up the work. Cut in- 
to the back fence just enough to get 
through the stock. 

The crosscut position is fine for 
dado work. Adjust the blade projec- 
tion for the depth of cut you want, 
then just make repeat passes. If you 
do the outline cuts first, to marks on 
the work, you won't have to be so 
careful with the cuts in between. 

Do left- or right-hand miters simply 
by swinging the track to the position 
you require. 

What about ripping? Cuts longer 
than you can accomplish with a cross- 
cut guide should be regarded as rips— 
whether you are working with or 
across the grain. Here, too, a guide 


“CROSSCUT AND 
MITER JIG 


is in order. Those edge-guides that 
come with the saw or that you buy 
as an accessory work okay but have 
some faults. Some provide too little 
bearing surface against the work edge. 
With any of them, there is a chance 
of rocking the saw as you approach 
maximum extension of the guide. 
This spoils accuracy and can cause 
the blade to bind. 'The solution: Keep 
the path of the blade and the travel 
of the guide on parallel lines. Accept 
the guide as a gauge for width of cut, 
not as a control for the saw. 

A guide strip that you tack-nail or 
clamp to the work permits maximum 
bearing between saw baseplate and 
guide, providing maximum control. 

Either way, on long cuts and espe- 
cially on green wood, keep the kerf 
open. Some good craftsmen stick a 
screwdriver in the kerf if it starts to 
close. But the kerf-opener we've de- 
signed is better. It's a good safety 
tool and helps to get smoother cuts. 
Once you have made it, you will use 
it always. 5 
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CROSSMATCH= 


You make it—play it—then 
display it. It’s based on 
image relationships 


By MICHAEL ELLISTON 


The name of the game is Crossmatch, 
and in that name is a clue to what the 
game is all about—matching related 
picture images in a crossword-puzzle 
pattern. In many ways, Crossmatch 
is like a pictorial version of Scrabble. 
But there are several important dif- 
ferences. 

You make Crossmatch yourself— 
both the game board and the picture 
chips. When you play, there needn’t 
be a sense of cutthroat competition. 
This is one game that makes a reality 
of the old ideal: “It’s not whether you 
win or lose, it’s how you play the 
game.” 

At any stage of play (after the first 
half-dozen “across” and “down” sets 


have been placed) you have an іп- 
triguing design you can hang on your 
wall. I've designed the board to serve 
as a picture frame. The chips won't 
slide off; they're held in place with 
magnetic tape. 'The intersecting sets 
create a sort of linear abstract that in- 
vites closer inspection. 

When a friend shows interest, you 
just lift the board off the wall, dig out 
some loose chips, and invite him to 
add them wherever he can extend an 
existing set or start another one. 
Whether your new convert is content 
with a few solitaire plays, or prefers to 
involve you in a real game, you can al- 
ways rehang the new Crossmatch pic- 
ture when he's through. 

It's for all ages. Unlike word games, 
Crossmatch can be played on a wide 
variety of levels. Young children— 
even preschoolers who haven't learned 
to read—can play Crossmatch on a 
very basic plane. Adults can raise it 
to a level of sophistication that can 
make your head spin. 'The object of 
the game is to invent or discover rela- 
tionships between images. And the 


How to make the magnetic playing board 


MAGNETIC 
PAPER 


= ==" =. 


= 


1/4" 
MASONITE 


= = 


How to make the chips: Using a utility knife 
and а Т square that has а 1У2”-ууіде blade, 
score matte board in 1/2” squares. 
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Brush rubber cement over the entire surface 
of the board—before you make parting cuts. 
Apply a smooth coat, without misses. 


The Thinking Man's Game 


level of abstraction on which you view 
the images determines the level of so- 
phistication. 

Let me start from the beginning. 
Several years ago I was asked to teach 
fundamental courses in the art de- 
partment of the University of Illinois. 
To deal with abstract concepts—color, 
form, texture, and the like—I found it 
useful to isolate them as images on 
square chips. The source of the im- 
ages? Pictures clipped from maga- 
zines. (Id picked the idea up from 
Eugene Dana while studying at the 
Institute of Design.) 

'These chips—each one with a differ- | 
ent pictorial image on it—evolved 
into a kind of game as my students 
and I developed a way of playing with 
the images to explore their relation- 
ships. I’ve continued to find the sys- 
tem a valuable teaching tool. The 
final result of this evolution is the 
POPULAR SCIENCE Crossmatch game. 

Making the game. You can’t buy 
Crossmatch, you make it. Start with 
the playing board. It’s based on a 2’- 
square piece of 14" hardboard. On top 
of this, contact-cement a sheet of mag- 
netic paperboard, painted any color 
you choose. You can get a 30"-by-40" 
sheet of this stuff by mail for $3 from. 
Magna Visual, 1200 N. Rock Hill Rd., 
St. Louis, Mo. 63124. While you're at 
it, order the magnetic tape you'll need 
to make the playing chips. Ask for 
item P-140 and you'll get 6' of 1" tape, 
enough for 72 chips. Price is $1.95. | 

An easy way to put a neat, clean 
frame around the board is to pick up 
an extruded-aluminum frame kit. The 
24” size will fit the board without cut- 
ting, and it goes together with an allen 
wrench and set screws, supplied with 
the kit. 


Continued 
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Cut out individual squares, follo n 


wing the 
score marks you made earlier. Be sure to 
let the cement dry before you start cutting. 
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Place chip—cemented side up—on a light Turn clipping over and trim flush with edge Сір off small pieces of magnetic tape and 
box. Cement back oí clipping, hold over of matte board. Keep the Knife sharp о! fasten them to the back of each chip. See 
chip to find best cropping, press in place vou ll tear clipping along the edges text for source of board and magnetic tape. 


7. 
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Crossmatch: The rules are simple, but the game’s 


IMAGE RELATIONSHIPS FOR SAMPLE AT RIGHT 


Across Down 
1. Color 2. Networks 
3. Power drive 4. Uses of drawing 
7. Guns 6. Games 
9. Electronics 10. Animal 
10. Microcosm 12. Inflatables 
11. Water 13. Earth, moon orbits 
13. Linear projections 15. Moon shot 
14. Moon shot 18. Radial symmetry 
17. Membrane air 
vehicles 


19. Television 


The basic Crossmatch rules—to learn them, follow 
the sample game detailed in part at right, and ex- 
plained in the grid and listings above. To begin, all 
players (any number can play) draw seven chips, 
image side down. New chips are drawn as needed 
to maintain this total of seven. The first player— 
determined by chance—plays at least two chips 
constituting a set, and announces the set dete mi- 
nant (the concept the chips have in commen). In 
our example, the first play was 17 Across, a set of 
two named "membrane air vehicles." Once an- 
nounced, a set determinant can't be changed. The 
next player has two choices—add to the first row 


If you want to be able to hang the board on 
your wall, add the 2"-square hardboard foot 
pads shown in the how-to-make-it sketch. 
Then contact-cement squares of Velcro tape 
to the feet, and matching Velcro squares on 
your wall in position to mate against the 
squares on the board. Velcro is made by the 
Velcro Corp., 681 Fifth Ave, New York, 
N.Y. 10022. 

The picture chips. These are nothing more 
than 112” squares cut from matte board (buy 
it at an art store; actually any heavy card- 
board will do). Onto their faces you rubber- 
cement pictures, or portions of pictures, 
clipped from magazines. 

As a challenge, I limited myself to back is- 
sues of POPULAR SCIENCE for the chips shown 
on these pages. For one thing, it seemed ap- 


with chips that fit the category, or play chips at right 
angles to the first row, naming another set determi- 
nant that incorporates one chip of that row. In this 
case, the second player added 12 Down, two new 
chips combined with the balloon from the first set 
to make a three-chip set. He then announced his set 
determinant—''compressed-air structures." The third 
player added the TV test pattern under the para- 
chute from the first set (18 Down) and labeled the 
new set "radially symmetrical." Play continues in 
this way until all possible plays—or the playing chips 
—are exhausted. Who wins? Everyone. Winning is a 
function of how much enjoyment the game brings. 


propriate in this special сепіеппілі issue to 
review the broad spectrum of science and 
technology PS covers month after month. 
But, at the same time, there's a sort of built- 
in, complex cross-reference between the sub- 
jects PS treats that makes the magazine an 
ideal source for picture chips. Part of your 
"set building" is already done for you. (To 
get you started, we've framed these pages 
with full-size samples.) 

Of course, if you keep back issues of PS for 
permanent reference, you may not want to 
cut them up. In this case, turn to other 
sources. But you'll have to clip from several 
different magazines to get a similar variety 
of images. Why are you after variety? It 
makes the game more interesting, more chal- 
lenging. It takes a lot of imagination to find 
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a challenge. Here’s how to play 
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relationships between, say, a pair of lips the same game your kids know. Simple set 
clipped from Seventeen and a phantom draw- determinants like “black and white” or “сїг- 
ing of a camera from Modern Photography. cles” won't challenge you— you're too famil- 
Playing the game—simple or sophisticated. iar with these concepts. You'll be looking for 
Your preschool children can play on a sim- — less-obvious relationships. 
ple level, just by naming simple set determi- When you first start to play, you'll prob- 
nants. For example, one set could be “black ably feel uncomfortable with the game. 
and white," and all black-and-white images You've grown up іп a competitive society, 
could go in that row. 'This is no challenge for and you'll miss the element of competition in 
you, but it's a fine teaching tool for kids, Crossmatch. But as you play, you'll learn to 
because it presents abstract concepts in a stress the quality of your moves: How inven- 
“clean” way. The importance of this is em- tive are your set determinants? The quanti- 
phasized by Siegfried and Therese Engle- ѓайре emphasis (how many points can I 
mann in their book, Give Your Child a score, how many chips can I play?) will lose 
Superior Mind. A concept such as “red” or importance as you gain experience. The sub- 
“five” is isolated by showing it in many con-  tlety of relationships, the beauty of concep- 
texts, all set together in a row. tion, and the delight of the imagination will 
When you play Crossmatch it won't be become your natural goals. "EH 
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Popular Science Introduces Fast 


Prototype boat drew admiring glances eve: 
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New Sailboat You Can Build 


You create hull with flexible wood strips formed around frames. Speedy 13-footer may lead 
to new international racing class. PART 1 


By JACK PAYNE and TOM McCONAGHIE 


m always exciting to be in at the 
start of something new. Our kicks on 
Pumpkin Seed No. 1 came first at the 
drawing board—as we worked out the 
design for our dreamboat. More came 
last summer and fall as we watched 
her perform, at times far beyond our 
hopes 

Now you're invited to share in the 


Rules for proposed Pumpkin Seed class 


Basic hull measurements 


Length must be at least 155" (393.7cm), not more than 157" (398.8cm). 
Beam must be at least 62" (157.5cm) and not wider than 63'5" (158.7cm). 
Each hull station must conform to standard PS class templates within Vs" 


(3.18mm). 


The hull may be constructed of any material but must weigh at least 190 
Ibs. (86.182kg.) with bilge boards and hull hardware in place. 
The mast must be located directly ahead of frame No. 3, not more than 


68'5" (173.7cm) from the bow. 


Chain plates are to be 10” (25.4cm) astern of the No. 3 frame. 


Mast and boom measurements 


The mast must be at least 19' 4", (589.3cm) heel to top and made from 
wood. Sail track must be used from the gooseneck to sheave at top. 
The mast with rigging attached (except gooseneck and boom) must weigh 


at least 25 Ibs. (12.33kg). 


The boom must be solid (T shaped) and carry a sail track from 12” (30.5cm) 
alt of the gooseneck end to the aft end of the boom. 


Rudder and bilge boards 


The rudder must be of the size and shape shown on the official plan. It 


need not be ot kickup design. 


The bilge boards must be 1172” (29cm) wide and 45” (114.3cm) long and 
may be either 34” plywood or 34” redwood and must not be weighted. 
Note: The above is just a guide for home builders. For complete tentative 


fun. You can build your own boat for 
$000 or less. You can be in at the be- 
ginning of what may become a new 
international sailing class—and help 
set the standards. 

You can car-top Pumpkin Seed. 
She is designed for lakes and shelter- 
ed bays. There you can sail her and 
stay dry. Everywhere you go she'll 


draw admiring glances and interest. 
Build her yourself? You bet! Using 

a technique that makes hull-building 
easy, you glue up flexible wood strips 
around the frames. Then you fiber- 
glass the hull. Thousands of builders 
have used the technique to build 
the redwood canoe that POPULAR 
Continued 


rules and regulations for the proposed class, send a $3 check or money order 
(no stamps, please) to International Pumpkin Seed Class Assn., Box 301, Frank- 
lin Lakes, N.J. 07417. 


Participant in early trials last summer was 
Hubert Luckett, editor-in-chief of Popular 
Science. Note the boat's roomy cockpit. 


Wood-strip construction used to form hull 
is well along at left. Strips have reached 
bilge-board wells. Wells are cut later. 
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SCIENCE introduced to do-it-yourself- 
ers in 1967. 

Our sailboat is basically a scow, 
13’ long and not less than 62” at the 
beam, and has bilge boards instead of 
a centerboard. 

Marconi-rigged, she puts up 106 
square feet of sail to the winds and 
can be raced by one or two people. 
She sails well in light air, but really 
turns on in good wind and points 
well. With practiced helmsman and 
fine tuning, she'll go right up front 
with the best of modern sailing craft. 

Help set the rules. You can build 
Pumpkin Seed without thought of 
class racing. But if you build her 
according to preliminary rules and 
measurements, and get your register- 
ed hull number, the class association 
will appreciate your help in estab- 
lishing final class rules. 

The association will want to hear 
what you have done to improve the 
boat's sailing ability by fine tuning 
but without major changes. When 
enough boats are afloat the associa- 
tion will evaluate all suggestions and 
incorporate the best and most practi- 
cal in the class rules. 

No special tools are needed to 
build this boat. We built the original 
with a 14” electric drill, a saber saw, 
hammer, small plane, coping saw, 
and a good square. A lumber yard 
ripped the redwood strips for us. 

Before you begin to build, study 
the plans and photos thoroughly, and 
read the rules carefully. The plans 
this month show the hull details. 
Plans next month should enable you 
to complete the entire boat. 

Building the hull. Lay out each of 
the six station frames full size on 
heavy paper. You need draw only 
half of each frame. Flop the pattern 
on the centerline to trace the other 
half on the plywood. If you wish, 
you can buy full-size templates. 

Plan to splice the keel under the 
mast step. Glue pieces across it on 
each side, Cut the keel from 14" ex- 
terior plywood as outlined on the 
accompanying hull section. Lay it 
out full size on heavy paper. Draw 
a base line from stem to stern (this 
is also the top of the gunwale). 'Then 
drop squares as indicated to arrive 
at the shape and size of the keel. 

Cut the frames, mast-pocket parts, 
and transom from 1%” exterior ply- 
wood. Cut the bow from 34" exterior. 

On each piece make sure you have 
a straight line from gunwale to gun- 
wale and a vertical centerline. Lay 
out the floor line and bilge-board 
trunk lines on frames 3 and 6. On 
frame 3 cut openings for one or two 
glove compartments, and draw lines 
where the mast pocket fastens to 
the opposite side of the frame from 
the floor and bilge-trunk lines. 


CENTURY OF WONDERS: 1872-1972 


On frames 3 and 6, glue and nail 
a piece of 7$"-by-1l" pine on the 
bilge-board lines so that the 1" di- 
mension is out, the two sides of the 
bilge-board trunk 75” apart. Cut 
these flush with the top and bottom 
of the frames. Also glue and nail a 


3/,"-by-34" strip along the floor line 
on these two frames. Don't forget— 
the floor is 14” thick and will sit on 
top of the pieces. At the center the 
floor rests on the keel. On frame 6 
the 34"-square floor beam must be 

[Continued on page 168] 


How to order building plans and templates 


Large-size plans and exact-size cardboard templates are available for frames, 
bow, transom, and other parts to help you build Pumpkin Seed. Plans include 
details it was not possible to present in the magazine; also a full materials 
list. Plans cost $10, templates another $10. Send check or money order with a 
note stating clearly what you want to Popular Science Plans Division, 355 Lex- 
ington Ave., New York, N.Y. 10017. Allow three weeks for delivery. 

Register your boat by sending a $10 check or money order to International 
Pumpkin Seed Class Assn., Box 301, Franklin Lakes, N. J. 07417. You will re- 
ceive a brass hull plate with your number, builder's name, and date built 
stamped on it. You will also receive complete sailmaker's instructions and 
tentative rules and regulations for the class. Your name will be placed on the 
mailing list to receive further class information as it develops. 


Parts are cut and laid out in position— 
frames, bow, transom, mast pocket, keel. 


Subassembly of mast pocket, frame 3, and 
keel had been completed when this photo 


was made. Next, bow is attached to keel, 


m-.- 


First wood strip is on, second has been 


glued and nailed to it. Note small clamps 


and rubber bands that keep strips snug. 


Frame 3 has the bilge-board trunk frame 
and floor supports glued and nailed on. 
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Hull frames 1, 2, and 6 have been fastened 


to building frame here, ready to accept 
subassembly made as described at left. 


Wood strips are alternated herring-bone 
fashion at bow as you see in this drawing. 
At stern, strips are trimmed to skeg. 
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А jungle gym inside a cylinder? That’ 5 what you see in the 


photos above 
backyard this 
smallest tots, 


and below—and you can build one for vour own 
summer. Bad falls are unlikely, even for the 
because there are so manv bars to hold to. 


Жаз Cylinde 
4 for 
И Backyard Fun 


You shape this handsome piece of play 
equipment from hardboard and conduit 


Designed by KEN ISAACS 
Built and described by ROSARIO CAPOTOSTO 


The ingenuity of our magazine’s famous design consultant! 
focuses this month on play equipment. The problem given 
to Ken Isaacs: Create a striking project making use of hard- 
board's bendability. The result, we think, seems likely to 
cause excitement in a lot of backyards.—The Editors 


Н ere's a new version of the jungle gym that has fasci- 
nated youngsters for several generations. The climbing 
bars are inside a hardboard cylinder. To make the gym, 
you need two 4'-by-8' panels of 14” tempered Duolux and 

five 10' lengths of 1" (114” o.d.) galvanized conduit. 
The design sketches below give the general dimensions. 
Continued 
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CUT RINGS AROUND 
OTHER MOWERS 
New Bolens rear engine rider 
gives you better traction, 
more maneuverability, 
improved visibility. 


The new Bolens riding mower is 
more than a shortcut to a great 
looking lawn. It's built the Bolens 
way with lots of features you'll ap- 
preciate. Rugged 7 hp engine. Op- 
tional electric starter. A safety seat 
that stops the engine if you're not 
firmly in the saddle and completely 
under control. And this new rider 
cuts a generous 28” swath that 
makes short work of lawn chores. 


The new Bolens riding mower. 
Turns on a dime. Muscles its way 
over the most rolling lawns. And 
lets you see what you're doing 
every minute. Look one over at 
your nearest Bolens dealer. He's in 
the Yellow Pages. 


-bye grass bag. 
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Bolens rotary mower needs по 
grass bag... leaves nothing behind 
to rake up...actually feeds your 
lawn every time you cut it. 


So unique, it’s patented! This rotary 
lifts the grass, cuts it, chops it into 
tiny particles and blows it back to 
ground level where it becomes 
mulch to feed your lawn, retain 
moisture and keep your grass 
green. In 3,2 and 4 hp models, push 
and self-propelled. 
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BDLENS DIVISION, FMC CORPORATION, PORT WASHINGTON, WISCONSIN 


Bolens, Husky and Bolens Husky are Hegistered 
Trademarks of Bolens Div., FMC Corp. 


You use 34” plywood for the disks at 
top and bottom of the vertical pole. 
Pop rivets and waterproof glue hold 
the hardboard seams together. 

Cut off the ends of each hardboard 
panel so you have two pieces 81” long. 
Lay the panels across two-by-fours, 
overlapping the ends 6”. Don’t rely 


ee k E», 


Rivet two hardboard panels toge 
step. Make sure panels are perfectly aligned 
before drilling rivet holes. 


dues. тей. 


Clamp overlap firmly so that rivet holes 
can be drilled. Rope around the cylinder 


is insurance against surprise loosening. 


x E. 


vise, raise it to complete 90-deg. bend. 
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ther as first Sandwich hardboard between layers of wet 
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Use heavy-duty vise to flatten and bend 
the conduit. When conduit touches top of 


Jungle Cylinder for Backyard Fun 


[Continued] 


only on your ruler; sight along one 
edge from a distance to make sure 
that both panels line up straight. 

Bore a double row of holes at the 
overlap while the pieces are firmly 
clamped. Shave off burrs and loose 
chips between panels. Then replace 
them on the two-by-fours on edge to 


newspaper to form it into a cylinder. Be 
sure the newspapers are thoroughly wet. 


| | “ 
Use pivoted saber saw to cut access hole 


in the cylinder. Hold on to pivot nail to 
lessen vibration toward end of the cut. 


A 


Bar plan is seen in this view of nearly fin- 
ished cylinder. Measure for each bar indi- 
vidually. Their lengths may vary. 
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allow space for your hands to insert 
rivet-backup washers from below. Ap- 
ply waterproof glue such as U.S. Ply- 
wood's Resorcinol. Rivet the joint 
with three-dozen heavy-duty 3/16" 
+ A68 aluminum Pop rivets and mat- 
ing backup plates on the rivet-head 
side. 

Bending the panels. Duolux bends 
to the required radius only if thor- 
oughly wet. The ideal method is to 
immerse the panel in water. If you 
have four two-by-fours, set them on 
edge and line them with plastic sheet 
to form a shallow tank. 

I used an alternate method: sand- 
wiching each panel in wet newspapers 
and soaking about 24 hours. Even so, 
the last foot or so of bending required 
a bit of wrestling. So you may want to 
let the setup soak up moisture for a 
longer period. 

Put down a thick mat of papers, 
wetting the layers as you go. Hose 
down the panel and place it on the wet 
paper. Then build up a pad of wet 
papers on the top side. Keep the sand- 
wich well dampened with repeated 
hosings. Lift the panel slightly at the 
ends from time to time and shoot in 
more water on the bottom. 

Forming the cylinder. This is at least 
a two-man job. Work on two planks 
to allow a hefty rope to pass under the 
center. Bend the panel close to size 
by hand. Then rope it secure. This 
will allow you to place two lengths of 
two-by-four clamping planks outside 
the overlap, leaving space for drilling 
the rivet holes. Keep the rope in place 
until the riveting is done. 

Note that the overlaps should alter- 
nate inside to outside, at opposite 
ends of the two panels. 

When all holes have been bored, 
remove the clamps, loosen the rope, 
clear out all drill chippings and apply 
glue to both surfaces. A few bolts with 
wingnuts in adjacent rivet holes will 
be helpful for a temporary hold-down 
while you proceed with the riveting. 

Cut the access hole after the cylin- 
der is formed, not before. To cut out 
the opening in advance would cause 
the cylinder to bend erratically, possi- 
bly snap. Simply bore a blade-entry 
hole on the line and cut a circle with 
the saber saw and a somewhat flexible 
pivoting guide, which can be made of 
1/16"-by-3¢" flat soft steel. Be sure 
to form a right-angle bend at the pivot 
end so the pivot point can be offset to 
line up directly opposite the saw- 
blade teeth. 

Positioning the crossbars. Here's a 
good chance for you to exercise your 
measuring abilities. To make it easier, 
arm yourself with a flexible aluminum 

Continued 


We don't like plain vanilla cars any 
more than you do...even when they re 
economy cars. So our 510 4-Door Sedan 
comes with all the trimmings. Whitewall 
tires, tinted glass, fully reclining bucket 
seats, nylon carpeting and lots more are all 


Almost everything you’ 
want to add is already on it. 


standard equipment. So is technical sophis- 

tication, like our safety front disc brakes, 

fully independent rear suspension and over- 

head cam engine. ІТ plain vanilla isn't your 

favorite flavor, try something a little richer. 
Drive a Datsun...then decide. 
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SHOP TALK 


By ROBERT P. STEVENSON 


poc а БЫ. 


Do we mow our lawns too often? 


What surrounds your home—a yard, a garden, perhaps a combina- 
tion? Some thoughts on this subject were expressed recently by Prof. 
Alan J. Brook, head of the department of ecology and behavioral bi- 
ology at the University of Minnesota, “А yard seems to represent man 
working against nature," he said. “There seems to be a law against wild 
flowers such as dandelions (an attractive but often unappreciated flow- 
ег).” On the other hand, “а garden can be a place to escape from the 
pressures of urban life—a micro-environment to withdraw to. The 
great charm of English gardens is their diversity. Diversity is a great 
ecology lesson. It brings a certain stability to a gardener: a mental 
stability.” In contrast to a withdrawal garden, Professor Brook said, 
is the clipped yard where a mower spews out gas fumes and noise. 

"Even though push mowers would be good exercise and better eco- 
logically," he continued, "we're locked into power mowers. І think it 
would be interesting for an engineer to compute savings involved, as 
well as air-pollutant reduction, if people would mow the yard half as 
many times. Laws regulating times of mower use might help, too." 


New industrial router bits for home use, too? Maybe 


Readers of this magazine with home shops have a habit of latching 
on to tools designed primarily for industrial use. This could happen 
to 11 new router bits that Stanley has announced "to solve specific 
application problems" in industry. Prices may be higher, but that 
doesn't keep industrial tools out of home shops. Listen to this descrip- 
tion of one new bit: “A down-spiral drill-through pilot bit of high- 
speed steel pushes chips down while cutting to prevent chip buildup 
and clogging . . . The bit leaves a smoother finish edge on the cut, 
is designed for cutting aluminum sheet, wall panels, plywood, chip- 
board, insulation sheeting, and other synthetic boards." Get the full 
story from Dept. PID, The Stanley Works, New Britain, Conn. 06050. 


New for woodturners: a book you shouldn't miss 


162 . 


POPULA 


Peter Child is a man who lives for woodturning. "Turning wood is 
my business," he says. "It is also my vocation." A master woodturner, 
he teaches the art at his home in England, his pupils coming from 
all parts of Britain and an increasing number from overseas, I first 
noted the overseas aspect of his teaching in this column in March 1971. 
Peter Child has now sent along a book he has written, The Craftsman 
Woodturner, which he says is based on questions that his hundreds of 
students have asked most often. His book, I think, accomplishes a 
most remarkable feat. It takes the begin- 
ner through early problems, vet it doesn't 
insult the intelligence of the man who has 
spent some time in front of a lathe. A 
total of 125 photographs were specially 
posed for the book. These supplement the 
fine and instructive text of the 238-page 
hardbound volume. You can order it di- 
rectly from the author himself. Send $13 
(postpaid) to Peter Child, The Old Hyde, 
Little Yeldham, Halstead, Essex, England. 
You might also ask him for details about 
a visit to his home for personal instruction. 
I can't think of a better way to add spice 
to a vacation trip abroad this summer. 


Put vents in your house siding 
to help control moisture 

When exterior paint peels on homes be- 
cause of moisture developing within the 
walls, it may help to drill holes and install 
vents in this siding. Sears offers a drilling 
guide and plastic vents for the job. 'The 
holder and a long bit make it possible to drill 
holes up through the bottom edge of the 
siding boards. so the vents can't be seen. 
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Backyard Jungle Cylinder | 
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yardstick. It works great for takin 
measurements on the inside of th 
hardboard cylinder since it confo: 
to the curving surface. 

Start by dividing the inside of th 
cylinder into eight parts. Use a whi 
crayon pencil for easy visibility. Le 
the first line begin through the cente 
of an overlap joint. 'The vertical ba 
will eventually occupy dead cente 
So the lines drawn are only guides 
the crossbars will not center on thosé 
lines but instead will be offset (to on« 
side of center) one-half the diamete 
of the conduit used. 

Measure the inside diameter fror 
overlap to overlap, 3" from the top 
This is the position of the first cross 
bar. If you prop up the vertical ba 
temporarily with sticks and clamps 
measurements will be easier. Flatte 
the ends of a length of conduit. Ther 
mark it for bending, not at the exac 
I.D. measurement but minus a tota] 
of 34”. The metal has thickness and 
the buildup at a bend is about 3/16" 
Drill 5/16" holes for 14” bolts before 
bending. Grind the ends smooth 
Then make the right-angle bends, us 
ing a vise to grip the end of each piece 
as shown in a photo. 

Installing the crossbars. Drill holes 
into the Duolux, using a backup block 
and install the first crossbar. (Yo 
need 16 !A4"-by-34" hex-head bolts 
with nuts and washers for fastening 
the bars to the hardboard.) 

Now locate the position of the sev 
enth (from the top) crossbar. Be sure 
to measure for its length. It's a sure 
bet that your cylinder is not a perfect 
cylinder although it may look it. Bend 
the ends of this bar and install it at 
right angles to the first bar. Then you 
can line up the vertical bar and con- 
nect it. 

Drill holes through the two cross- 
bars and the center for bolts. Masking 
tape will hold the far intersection in 
place while you drill the first hole. At- 
tach the center bar with !4"-by-215" 
hex-head bolts. 

It is important that crossbars inter- 
sect the center post always from the 
same clockwise aspect. I say this with 
authority. I put several bars on the 
wrong side—and had to backtrack. 
You'll know you've got it right when 
you view from the end; you should see 
the eight bars as four double pairs 
flanking the center bar. 

Add an 8" disk of 34" plywood with 
a blind hole at the bottom of the cen- 
ter post, and next the lollipop disk at 
the top. Then paint the cylinder. If 
you're in tip-top shape, climb in to 
paint the inside. Otherwise let one of 
the guys who'll be using the gym do 
the decorating. "В 


tobe something 
you re not. 


Ihe Army Reserve offers you training іп 300 career training 
skills, depending upon the specific skill requirements of your local 
unit. From electronics and communications to medicine and finance. 

This might be the start of a new career. Or a second, just-in-case 
career. Or a way to move up 1n your present career. 

In return, you'll have eight weeks of basic training and from 
two to three and a half months of Advanced Individual Training. 

Then you'll attend Reserve meetings one weekend a month, 
and every summer you'll spend two weeks at Reserve camp. 

If you think this 1s a fair exchange, then get things started 
in the Reserve. 
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Taking Care 
of Your Car 


Good hints others have used 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, Popular 
Science, 355 Lexington Ave., New York, 
М.Ү. 10017. None are returnable. 


Short circuits are easier to find with a 
20-amp circuit breaker. Attach two leads 
to the breaker. Put alligator clips on the 
leads and clip to the fuse holder. The cir- 
cuit breaker will pop on and off until the 
short is found and repaired. 


Replace a valve seal without using an air compressor? To hold the valve up, use a half- 
inch nylon rope. Stick the rope in the cylinder and turn the engine over by hand until 
the rope is against the valves. Don't let all the rope slip into cylinder. 


aed MEME Oe ТА abad s 2 00 M КА 
A flexible socket is sometimes too flexible 
—causing difficulty in fitting it on a hard- 
to-reach nut or bolt. You can stiffen the 
socket's universal joint without loss of its 
flexibility if you apply self-curing rubber 
silicone to the knuckle. 


porum 


A lag bolt and a socket make removing a 
core plug from the engine block easy. 
Drill a hole in the plug. Then stick a lag 


bolt through the socket with an inside di- Got a broken key in your ignition, door, or trunk lock? If the break is near the surface, 
ameter larger than the plug. Screw the соаг the end of a copper wire with rosin-core solder. Then heat the key with soldering 
bolt into the plug until it pops out. iron and solder the wire to the key. Pulling the wire extracts the key. 
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THE CLEAN GETAWAY. 
MERCURY'S THUNDERBOLT 
IGNITION. 


Thunderbolt ignition. It turns you on and keeps you going. 

Thunderbolt zaps the spark plugs with up to 40,000 volts. Fast. So fast, 
voltage has no chance to leak away. Thunderbolt keeps your Mercury 
firing clean and smooth at all speeds from idle to full bore. 

But even Mercury couldn’t have Thunderbolt without our special 
spark plugs. It takes a “cold” plug to handle a spark this hot. We came up 
with Perma-Gap spark plugs. A super-tough tungsten alloy center 
electrode resists spark erosion, provides amazingly long plug life. You may 
never need to change spark plugs again. 

Thunderbolt. When we put something this good in our 140 hp—world's 
most powerful production outboard—why not pass it all the way 
down the line? ees 

We did. Y our Mercury dealer has the fastest start in Брестак for “you. : 
In all ten | great Mercs. See him soon. 


Mercury Marine/Division of Brunswick Corporation. OUTBOARDS 


Fond du Lac, Wisconsin Canada stralia/Belgiu: 


' World." See your local TV 
| listing for time and station. 


| Mercury and Lloyd Bridges Complete range of power: 4, /!'5, اا‎ 20, 40, а 
: star in the exciting new j 20, 65, BO, 1 15, 140 hp. For — Mer y Dealer, | /ASÓ?PR1TT1-HPSEIISPY 
4 i | 77 FE LY | 
t television series, ''Water тт | see the Yellow Pages under Jutbo d M (tors Е. -T » 
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Tomorrow’s Housing Is on the Way 


assembled to enclose a variety of liv- 
ing spaces. 

e Boise-Cascade. Boise's homes at 
Macon are modular units assembled 
as townhouse and apartment blocks. 
Conventional in design, they have 
steel frames welded together at the 
site. They are so precisely engineered 
that two end modules can be placed 
on a foundation and a third slipped 
into place between them. An innova- 
tion is a prefabricated wiring harness 
easily installed on the assembly line, 
requiring only on-site connection be- 
tween the modules. 

e General Electric. GE's modular 
units have plaster walls, factory- 
cast in one piece over steel framing; 
stressed-ply wood floors are supported 
by honeycombed paper; and a central 
mechanical core contains all plumb- 
ing, heating, and power systems. 

e Materials Systems, 'This system 
uses the technology of fiber-reinforced 
resins, developed by the aerospace 
industry, to produce plastic wall and 
ceiling panels assembled on-site 
around a central utility core. No one 
would know from looking at them that 
these houses were plastic. 

e Republic Steel. One of the more 
innovative systems: The walls, ceil- 
ings, and floors are steel facings 
enclosing paper-honeycomb cores. 
Bathroom, heating/cooling, and kitch- 
en/laundry subsystems come as fully 
finished units for on-site assembly. 

® Shelley. Lightweight, factory- 
cast concrete modules, with integral 
load-bearing columns, are completely 
factory-finished inside. Stacked in 
checkerboard fashion, they create ex- 
tra enclosed space between the units. 

One other builder (TRW, illus- 
trated on the first page of this story) 
uses plastic panels with paper-honey- 
comb cores; two have wood panels 
with foamed-plastic cores; six stack 
wood-framed modules; five assemble 
factory-cast concrete slabs and panels, 
One, Stirling Homex, stacks modules 
from the top down: Hydraulic jacks 
raise the upper floors, and the lower 
ones are tucked underneath. Erection 
is fast—a floor a day—and S-H Pres- 
ident David Stirling says they can go 
as high as 20 stories. 

The fruits of Breakthrough. In num- 
ber of houses built, Operation Break- 
through doesn't add up to much. But 
it was not intended to produce hous- 
ing volume directly. And apart from 
the building systems, manufacturers 
have been inspired to create new 
housing components. 

Westinghouse supplied packaged 
kitchen and heating/ventilating/air- 
conditioning (HVAC) units to one 
Breakthrough producer and is bring- 
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ing out a “support module” contain- 
ing bathrooms, kitchen, laundry, and 
HVAC. It can be used in factory-built 
homes, or be set on a foundation to 
have a house built around it. Crane 
Co. and American Standard are mar- 
keting a bathroom module that comes 
to the job in one piece. Whirlpool 
and Tappan make modular kitchens; 
Climatrol has a heating/cooling sub- 
system; Emerson Electric and Gen- 
eral Cable produce prefabricated wir- 
ing systems. These are just a few of 
the new products available to home- 
builders. 

Cracking the codes. Breakthrough 
has also been instrumental in easing 
outdated building restrictions. 

HUD Asst. Secretary Harold Fin- 
ger told me, “Twenty states have 
passed mandatory statewide indus- 
trialized-housing laws. None were in 
effect before Breakthrough.” 

Breakthrough has also helped con- 
vince construction unions to give up 
their embargo on the factory-built. 
More than 100 labor agreements have 
been signed for both in-plant and on- 
site work. 

As an index to the growing accep- 
tance of building systems within the 
industry, a recent survey found nine 
out of 10 architects, engineers, and 
general contractors “extremely opti- 
mistic" about the future of systems; 
almost two-thirds said they had speci- 
fied or used them in the past year. 

Levitt Building Systems, one of the 
world's biggest home-builders, started 
its first factory operation in Battle 
Creek, Mich., only a year ago with 
one plant. “Within 10 years, we ex- 
pect to have seven located throughout 
the country," says Charles Bieder- 
man, president of Levitt. 

Major problem: width. Modular 
designs are now limited by the 12-foot 
width that is the maximum allowed 
on most state roads. Highway regu- 
lations vary and separate state per- 
mits are required, increasing trans- 
portation costs 10 to 25 percent. So 
far, the movement for uniform state 
statutes allowing 14-foot widths has 
not gotten off the ground. Both Levitt 
and Stirling Homex have shipped by 
rail, but cost is still prohibitively high. 

Contributing its own push toward 
industrialization, New York State's 
Urban Development Corp. (UDC) 
has built, with private capital, 18,000 
homes in the past two years, UDC 
estimates that 20 to 25 percent of its 
1972 homes will be systems-built. 

UDC has assisted in setting up a 
factory to produce the Jespersen-Kay 
building system, has given large con- 
tracts to two Breakthrough builders, 
and is negotiating with two others. It 


has pioneered in the U.S. with the 
Swiss “Sovent” single-pipe waste sys- 
tem; with a new mortar that permits 
brick walls to be built on the ground, 
then hoisted into place by crane; and, 
via union agreement, with prefab 
“plumbing walls” for high-risers. 

The house of tomorrow. Will it be 
a manufactured home? If so, will you 
want to live in it? I asked three of our 
most distinguished architects—Bucky 
Fuller, Paolo Soleri, and Ezra Ehren- 
krantz. They agree that industrial- 
ized methods must come, but at that 
point part company. 

Mr. Fuller, who coined the term 
"industrialized housing," finds no 
merit in what is going on, except for 
awakening public awareness. “Most 
of the manufacturers involved in Op- 
eration Breakthrough haven’t got as 
far as my 1927 report," he says. 
"They're piling mobile homes оп top 
of one another and that's not an an- 
swer," He went on to explain that 
the house of tomorrow must be much 
more inventive, much less costly, and 
easily transportable. 

Paolo Soleri, erstwhile Frank Lloyd 
Wright protege and visionary prophet 
of the city of tomorrow, told me, “Ме 
don't have a national housing prob- 
lem. We have an urban problem and 
housing is a very small part of it. We 
have to house society; we cannot just 
house man. To put up dormitories in 
every corner of the country is non- 
sense." 

Mr. Soleri has started building a 
prototype city for 3,000 people on an 
800-acre site in Arizona. He is using 
industrialized methods but has been 
hampered by lack of funds. 

Ezra Ehrenkrantz, Berkeley profes- 
sor and California pioneer of building 
systems, designed the TRW plastic 
homes for Breakthrough. His Build- 
ing Systems Development Inc. (BSD) 
has revolutionized school construc- 
tion, and he estimates that one of 
every four schools built today uses 
components evolved from BSD de- 
signs. 

“The machine is a tool, the same 
way a hammer is a tool,” says Mr. 
Ehrenkrantz. “Both can be used for 
good or bad. If our cities were real 
good and we could develop a machine 
for reproducing them faster, we'd say, 
‘That’s real good.’ But our cities are 
no good. We have to learn to build 
them faster, but we have to learn what 
it takes to make them good.” 

Most of us who are neither archi- 
tects nor philosophers would probably 
settle for a well-designed, soundly 
built conventional home at a price we 
can afford, while we await the city of 
the future. 


Your life is complicated enough. 


We offer ЁШ ууз plicîf 


Au. 


Simplicity. The machines that make yard work why Simplicity owners keep their equipment so 
easy to live with. Tractors, riding mowers, walk- long. Get more out of their machines while theyre 
behinds, too. Simplicity gives you non-scalp mow- using them more when they do trade them їп 
ing... gives your lawn a smooth, even cut. And Simplicity. The mower to have when you ve had 
attachments are the fastest hitching in the busi- it with all the others. 19 and 21” walk-behinds 
ness...go оп and off in seconds. Make it easy to 5 hp. to 15 hp. tractors. Simplicity Manufacturing 
keep your Simplicity working all year long. That's Company, Inc., Port Washinaton, Wisconsin 53074 


There are 9 great mowers in the world. Simplicity makes 8 of them. 


Popular Science Introduces Fast New Sailboat You Can Build 


tapered to match the bottom curve. 

Attach frame 3 and the bow to the 
keel with white glue and nails. We 
used 2” boat nails, but underlay- 
ment nails should do. Then glue and 
nail the mast step ‘two pieces) to 
the keel and the frame. Be sure the 
frame is square with the keel. 

The building stand. Build this from 
two-by-fours and scrap lumber. 
Make sure that the whole stand Is 
level from end to end and that each 
station. cross-member is level side- 
ways. Your hull will not be true if 
the stand is not level. Put a center- 
line down with a chalk line and be 
sure this remains straight. Place 
pieces of 14” plywood under all two- 
by-four cross-members as shown. This 
is necessary to allow clearance for 
the curving edges of the frames. 

Fasten frames 1, 2, and 6 to their 
stations on the stand. Place them up- 
side down with their centerlines on 
the centerline of the stand and the 
straight line across them even with 
the top of the two-by-fours at the 
stations. Fasten the frames with two 
large screws or duplex nails. Now 
*pick up the subassembly of keel, 
frame 3, and the bow; turn it upside 
down and place the keel in the notch- 
es of frames 1, 2, and 6. Glue and 
nail these joits. 

Square the transom to the keel 
and clamp two 34"-square sticks to 
the inside of the transom, perpendic- 
ular to the inside of the stand as 
shown. Nail these to the stand rails 
to hold the transom square and level. 
Now make sure the keel is straight. 
Sieht along it or use a piece of string 
pulled tight from bow to stern, The 
Кос] must be straight. 

Bilge-board trunks. Make the sides 
from 14” and 15” plywood. Lay them 
out according to dimensions on the 
plans. Note that the bottom edge of 
each piece is a slight curve. Make 
full-size patterns on heavy paper. 
Draw the bottom line as an easy 
curve after locating the bow, mid- 
girth, and stern points. 

Attach outboard frames 4 and 5 
as well as nailers top and bottom. 
Fiberglass these parts on the water 
side—the side that will become the 
inside of the trunk. Apply the glass 
with one coat of resin. When set, 
sand smooth and apply a second 
coat of resin as smooth as you can. 

Leave about 4" of glass cloth be- 
yond the bottom edge. Try not to 
get resin on this flap, for it will be 
folded over the bottom later. When 
the resin is set, add 4%” pieces to the 
15" plywood side. Nail them on, then 
brush the joints with resin to seal 
them. Do not put resin on any of the 
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edges that will be touching the 14” 
plywood side. 

The trunk parts are now ready to 
install on the hull Fit everything 
in place and mark the areas where 
the two sides will join. Wax the flat 
surfaces that are finished so resin 
drips won't stick. Then paint a little 
resin on the 7$" pieces attached to 
frames 3 and 6. Put the inside (15" 
plywood) side in place, and nail it 
fast. After both port and starboard 
15" trunk sides are fast, glue and nail 
frames 4 and 5 in place. Nail through 
the trunk sides into the ends of frames 
4 and 5. Be sure to set the nail heads 
into the resin and glass so they are 
flush below the surface. Now paint 
resin on the surfaces of the 75" frame 
pieces that will contact the outer ( 14 " 
plywood) trunk side, dab a little on 
the nail heads in frames 4 and 5, and 
install the outer side, nailing it well 
along the frames. 

Insert four pieces of 74” stock 
about 40" long into the bilge-board 
trunks, one at the top and bottom 
of each, and clamp the trunk sides 
together to keep everything straight 
while you apply hull strips. 

Covering the hull. Rip the hull 
strips 14" thick from 34" redwood 
boards at least 14' long. You will 
need about 110 strips. Select clear 
straight-grain boards and rip them 
carefully. Do not try to lighten the 
hull by cutting the strips less than 
l4" thick. (Yellow pine, cedar, ma- 
hogany, or other wood may be used 
in place of redwood if desired.) 

Begin by attaching the strips at 
the gunwales. Put white glue on 
each frame at the top outer edge. 
Nail the first strip to frame 3, to the 
transom and bow, and to frames 1, 2, 
4, 5, and 6 in that order. Make sure 
the curve is smooth, with no flat 
spots or bulges between frames. Do 
the same on the other side of the hull. 
Use 114” No. 18 nails. 

From here on, run a line of white 
glue along the previous strip and on 
each frame, and nail the strip in 
place against the previous one. The 
second strip may give you trouble at 
the bow. Care will win out. 

Use rubber bands and clamps to 
hold each strip tight against the 
preceding one. But it's not necessary 
to fit each strip so there is no gap. 

When the strips reach the bilge- 
board slots, mark each strip at the 
inside of the slot. You can then fol- 
low the lines to cut out the slots after 
all strips are on. 

As strips reach the skeg, trim 
them to fit against it, and nail and 
glue them to the nailers on each side 
of the keel. Where strips meet at the 


bow, alternate them as shown in a 
drawing. After all strips are in place, 
trimmed and dry, sand the entire 
hull High corners, if any, can be 
planed and sanded. If there are any 
gaps that displease you, glue in sliv- 
ers of redwood and sand smooth. 

Cut out the bilge-board slots, sand 
the edges round, pull out the glass 
cloth flap and smooth it on the hull 
bottom. Mix about a pint of resin 
and paint it on the cloth flap to hold 
it in place. When this is dry, sand it 
smooth and feather the edges 5 
there will be no seam when the en- 
tire hull is covered with glass cloth. 

A tip: When smoothing the clot 
edges, use silicon carbide abrasiv 
paper. It cuts much cleaner than doe 
aluminum oxide. 

Glassing the hull bottom. Use 36°- 
wide fiberglass cloth. Lay the cloth 
along the hull, overlapping the cen- 
terline by two or four inches. Place 
the edge just below the gunwale. 
Smooth the cloth and cut it off so 
it overlaps the transom and covers 
the bow. 

Mix a quart of resin and use a 3” 
brush to work it through the glass 
cloth. Brush it out as you go until 
you have covered all of the hull and 
no white spots show. 

When the first side has set, use 
sandpaper to feather the edge along 
the keel and down the center of the 
transom. Then work the second side 
the same way. When the first coat 
of resin has set hard, feather all 
edges and sand the hull Trim ex- 
cess glass off edges with a sharp 
knife. You may have to add small 
pieces of cloth over the skeg or 
around the bow. When the hull ap- 
pears as you want it, brush on a 
final resin coat. Lay it on as smooth 
as you can. Be sure to keep resin 
out of the bilge-board wells. 

Remove the hull from the build- 
ing frame and place it right side up 
on a rug or lawn so as not to scratch 
it. Using templates 3 and 6, trace 
and cut out two boards to the bottom 
contour of these frames. Nail them 
to the corresponding two-by-fours on 
the building frame. Put carpet on 
the contour edge. Place the hull 
right side up on this cradle. 

Finish rough edges and blend the 
tops of the bilge-board wells flush so 
the deck will lay smooth and glue 
will stick to both surfaces. Mix a 
quart of resin and paint the inside 
of the hull to seal it. B 


NEXT MONTH: Finishing the deck 
and its fittings . . . making the mast 
and боот . . . fitting the sails. 
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Home Study Schools have been training men and women, in 
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tunities now available for you. 


Bruce Emery, Maine 
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Can the National Parks Meet Your Changing Needs? 


nomenal increase in popularity since 
World War II. Total visits in 1971 
exceeded 200 million—more than dou- 
ble the figure 10 years ago. We vis- 
ualize another 100 million a year in- 
crease by 1982. 

But at present, except in certain 
instances, overcrowding has not yet 
reached the critical stage. What has 
become critical is the overcrowding 
that results from the paraphernalia 
people bring with them to the parks— 
cars, camper vehicles, and other crea- 
ture comforts provided by our tech- 
nology. 

Consequently, we are taking steps 
to curtail use of the private automo- 
bile. In Yosemite National Park, for 
example, we have closed the east end 
of the valley and the famed Mariposa 
Grove to cars, substituting free shut- 
tle buses and interpretive service. The 
result: a great improvement in park 
enjoyment for visitors. Visitors have 
been overwhelmingly in favor of these 
changes, and we are instituting them 
in certain other parks. 

We need more roads in a few areas 
of the National Park System. In the 
future, however, we will concentrate 
on alternate means of access, such as 
funiculars, tramways, or railroads. 
For example, the North Cascades Na- 
tional Park is high alpine country 
with sheer granite cliffs, rugged but at 
the same time quite fragile. To build 
a road up a mountain there would 
simply destroy what Congress set the 
park aside to preserve, Instead, we 
plan to build a tramway, skillfully 
placed, which would be practically 
invisible. But it will take visitors to 
the top of the mountain and allow 
them to experience the spectacular 
grandeur of the alpine country with- 
out destroving the environment or de- 
tracting from breathtaking views. 

New modes in camping. AS we move 
into the second century of parks we 
аге increasingly aware of the pro- 
found change that is taking place in 
the character of our visitors. 

The changing pattern іп camping 
illustrates this point. As recently as 
10 or 15 years ago, the average camp- 
er was satisfied with a place to pitch 
his tent, a fireplace, and a comfort 
station. But no more. Increasingly, 
the visitor arrives in a complex, self- 
contained recreation vehicle, com- 
plete with color TV and air condition- 
ing that, like its owner, demands so- 
phisticated service facilities. 

In the four-year period between 
1964-68, trailer camping in the Na- 
tional Park System increased by over 
100 percent, while tent camping de- 
clined by five percent. At present, 
trailer camping accounts for over 50 
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percent of all family camping in the 
National Park System. 

It is unlikely that we will build 
many more facilities within the parks 
to accommodate camper vehicles. In- 
creasingly, we will rely on private 
businessmen to set up such facilities 
outside the park. 

A computerized reservation system? 
Because of the enormous Increase In 
camping In recent years, with many 
of our campgrounds filled to capacity 
by 10 o’clock in the morning, we have 
been exploring the idea of a reserva- 
tion system. With one or two excep- 
tions, national park campsites now 
are filled first-come, first-served. 

This often means that a transcon- 
tinental visitor, making a once-in-a- 
lifetime pilgrimage to Yellowstone or 
Grand Canyon, cannot stay overnight 
in the park. To correct this situation, 
we hope to start a pilot program of 
reservations within the next year at 
some of our most heavily used parks. 
Such a system, to be effective, should 
be computerized and have nationwide 
capability. 

The changing character of our visi- 
tors also is reflected in the areas of 
public safety and law enforcement. 
We have had to strengthen our warn- 
ing signs on natural hazards and step 
up our visitor-education programs 
with respect to bears and other wild- 
life, 

Since parks do not operate in a 
vacuum, they experience all of the 
problems of our urban society, includ- 
ing drugs and crime. This means we 
have had to give special law-enforce- 
ment training to our Park Rangers, 
and, in some parks, to call in the U.S. 
Park Police. 

But law enforcement alone is not 
an adequate response to the changing 
social situation in our parks, particu- 
larly as it pertains to the young. In 
addition to providing for the per- 
sonal safety of the visitors, we must 
offer these young people an oppor- 
tunity to identify on their own terms 
with the natural beauty of the parks, 
and with the cultural heritage the 
parks represent. This means a more 
imaginative, relevant interpretive pro- 
gram. 

We have made a bezinning in this 
direction through our “Living His- 
torv" programs in more than 70 park 
areas. These programs get the visitor 
personally involved. One can, for ex- 
ample, help dig a ditch on a battle- 
field, buy hardtack at a Civil War 
site, or see cornmeal ground at a craft 
demonstration —and buy some to take 
home. 

Finally, the national parks can— 
and must—make a significant contri- 


bution to the job of making people— 
particularly the young—more con- 
scious of the environment. The more 
than 280 areas of the National Park 
System embrace an array of natural 
and cultural treasures that are exemp- 
lars of environmental quality. It is 
an outstanding base upon which to 
build a consciousness of the environ- 
ment and its effect on the quality of 
life. 

To this end we have been develop- 
ing a National Environmental pro- 
gram in cooperation with educational 
authorities: 

e NEED is an educational pro- 
gram for school children. It will be 
available to every school system. 

e NESAs are study areas within 
and outside the parks—natural or his- 
torical laboratories where people can 
learn from experts just how the en- 
vironment affects our daily lives. 

e NEEL, the Natural Landmark 
program, recognizes outstanding loca- 
tions, not in Federal ownership, for 
teaching the relationship between 
man and his environment. 

The plans, programs, and policies 
Гуе been talking about are designed 
to help preserve the resources of the 
National Park System while helping 
people to enjoy them to the fullest ex- 
tent. You can help in this project in 
three specific ways: 

1. Visit lesser-known but equally 
beautiful national parks. The camp- 
grounds at Great Smoky Mountains 
National Park may be jammed before 
noon, but there are vacant sites at 
Cumberland Gap National Historical 
Park just 80 miles away. The same 
situation exists at Bighorn Canyon 
National Recreation Area in Mon- 
tana, а scant 130 miles from crowded 
Yellowstone. Just east of the busy 
Lake Mead National Recreational 
Area is the practically deserted Grand 
Canyon National Monument (west of 
the more famous Grand Canyon Na- 
tional Park). And incidentally, while 
the south rim of Grand Canyon fre- 
quently has standing room only, the 
equally beautiful north rim is rela- 
tively ignored. 

Bryce Canyon and Canyonlands 
National Parks in Southern Utah are 
colorful wonderlands of precipitous 
cliffs, spires, and canyons. Down on 
the Mexican border lies Big Bend Na- 
tional Park, another area of impres- 
sive river canyons. Lassen Volcanic 
National Park in Northern California 
has the most recently active volcano 
in the 48 contiguous states, thermal 
springs, evergreen forests, wilderness 
lakes, and soaring mountain peaks. 
Other lesser-known areas, each with 
its own catalog of wonders, are North 
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„ MONEY-SAVING CHECK LIST 
of Build-It- Yourself Plans 


To help cut down the high cost of living, 
check plans you want in coupon below 


By ROBERT P. STEVENSON 
Director, Plans & Projects 
Popular Science Monthly 


не first plans have been used by many persons to ада 
| comfort and convenience to home or yard. You can 
choose from three backyard storage structures. 


PLASTIC SUN DOME. You can build a geodesic dome conceived 


by famed architect Buckminster Fuller. You use wood framing and 
а plastic covering to build domes in diameters from 16 feet up to 
‘about 32. Most builders have used the domes over a circular swim- 
ming pool or as an inexpensive greenhouse. Plan 5519. Price $5. 


LITTLE RED BARN. Put style into your backyard—build this min- 
iature Pennsylvania Dutch barn. A riding mower or garden tractor 
rolls right in when you open wide its four-foot sliding door. The 
i handsome building sits on an eight-by-12-foot site. If there's space 
eft after storage of outdoor equipment, add a swimming-pool 
dressing room—or rainy-day play room for the young. Use loft for 
storage. Easy-to-follow instructions. Plan 5510. Price $3.95. 


BACKYARD SCHOOLHOUSE. Would your youngsters like a 
novel playhouse? Need a place to keep a riding mower? A small- 
scale replica of a 17th Century one-room schoolhouse can serve 
either purpose—or both. It sits on a concrete slab measuring eight- 
 by-12 feet. Stairs lead to a storage loft. Plan 5515. Price $3.95. 


LITTLE FIREHOUSE. This should become a great conversation 
piece in any backyard. It offers drive-through storage for wheeled 
lawn equipment, second-floor play quarters, a doghouse, pool 
dressing rooms, and hang-up space for long-handled gardening 
tools. Plans show how to build three roof styles (your choice: 
colonial hip, New England saltbox, or modern mansard) for the 
eight-by-12-foot building. Plan 5523. Price $3.95. 


ONE-ROOM ADDITION. A new room is the most satisfactory 
way to increase living space. Want a square room? A rectangular 
room? The builder-tested Popular Science plans give you a choice 
of either shape—with also a choice of roof styles: gable, shed, or 
flat. Undertake the job yourself. Or use the plans to file for a 
permit and turn the job over to a builder. Plan 5517. Price $3.95. 


REVERSIBLE ROCKER-TABLE. This piece for your patio is excit- 
ing, new, different! In one position, it's a practical patio table. 
Turn it over, and it's a plywood rocker. Plan 5516. Price $1. 


OUTDOOR FAMILY ROOM. In Japanese teahouse style, it 
brings colorful living convenience to your backyard. See it in April 
1972 Popular Science. Plan 5543, $3.95. Need an extra to file for a 
permit? For a limited time, $4.95 brings you two sets. 


рле» activities сап be more enjoyable, and cost 
you less, if you undertake one or more of the build- 
it-yourself projects described here: 


REDWOOD CANOE. You build this handsome canoe of wood— 
that’s right, wood. You rip thin strips from redwood, Philippine 
mahogany, or other suitable wood, then bend the strips around 
plywood formers. Next you apply resin and fiberglass over the 
wood, inside and out, and wind up with a 16-foot beauty that’s 
about 38 inches wide and 12 inches deep, weighing about 74 
pounds. The prototype cost the builders less than $100. If you'd 
rather not take the time to scale up templates for the plywood 
forms, you can buy a set of full-size cardboard templates to speed 
up the job and make it easier. Thousands of these canoes have 
been built. Plan 5511. Price $3.95 (plan only). 


R 


CAR-TOP BOAT. This 10-foot plywood craft has a 44-inch-wide 
transom, cost the designer less than $20 to build. Row it, or clamp 
on a three-hp outboard for fishing or family fun. Turned turtle 
on the car roof, it covers your camping gear. Plan 5520. Price $1.95. 


SKI-KITE. A man-carrying kite? Sure thing. You build it, then fly it 
Towed by a speedboat, you rise for a breathtaking ride through the 
air—as much as 75 feet above the water. Ken Tibado, famous 
water-show performer at Florida's Cypress Gardens, designed the 
kite—and flies in it. A factory-built model costs over $250. The 
plans include a parts list, with a price for each fitting and acces- 
sory, to give you the option of building as much as you can and 
buying any part not locally available. Plan 5504. Price $5. 


MINI-CAMPER. Here is a fold-out tent camper, with rigid roof, 
that's designed especially for towing behind small cars. A roll-out 
kitchen unit stores under the bed-bench, includes propane stove, 
sink, and ice chest. Tent-raising hardware (bought separately) sim- 
plifies construction. Body is plywood. Plan 5525. Price $3.95. 


STATION-WAGON CAMPER. Choose a station wagon for a va- 
cation trip and you're already ahead. Add a camper over the tail- 
gate—and how could you beat it? The galley slides in over the 
tailgate and bolts to a trim roof-top sleeping wing. The sleeping 
section has an aluminum cap that pivots up for full headroom 
while you're camped. Plan 5514. Price $3.95. 


CALICO CAMPER FOR PICK-UPS. Shaped like an old prairie 
schooner, this has plywood wall paneling inside. Flowered cotton 
duck covers curving top, is applied by boat-glassing technique. 
Original drew applause everywhere. Plan 5527. Price $3.95. 


HARDTOP TENT CAMPER. You'd pay a big price for a ready- 
made camper with all the special features this one has. A fiber- 
glassed foam-plastic top rises on aluminum tubing by means of a 
folding bracket. It takes two to raise the roof, but there's standup 
room aplenty inside. Tent wings hinge out to sleep four. The 
camper bolts on a boat or bike trailer or an inexpensive chassis 
that can double as a hauling trailer. Plan includes tent-sewing in- 
structions. Plan 5512. Price $3.95. 


ANTIQUE CAR. The original, dubbed the Delton, was designed 
by two high-school instructors and then built as a high-school 
project. Looks like a car of the early 1900s. Plan 5518. Price $1.95. 


A SAILCAR CALLED MANTA. Read about this project in March 
1972 Popular Science. All the fun of sailboating and car racing are 
combined in one easy-to-build vehicle. Race it on empty parking 
lots, the beach, open desert. Plan 5534, price $3.95. 
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Popular Science Plans Division 
355 Lexington Ave., New York, N.Y. 10017 


| enclose % . Please send me the Plan(s) checked. 
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| 
Мате | 
Address 
City | 
ee a кока Н И син | 
Г] Sun Dome (5519) $5 | 
ГІ Red Barn (5510) $3.95 | 
O School (5515) $3.95 | 
Г] Firehouse (5523) $3.95 | 
Г] Addition (5517) $3.95 | 
C Rocker/Table (5516) $1 (О Calico Camper (5527) $3.95 | 
ГІ Teahouse (5543) $3.95 [O Tent Camper (5512) $3.95 | 
ГІ Two Teahouse Plans $4.95 C Antique Car (5518) $1.95 | 
Г] Сапое (5511) $3.95 Г] Sailcar (5534) $3.95 | 
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0 Car-Top Boat (5520) $1.95 

Û Ski Kite (5504) $5 

О Mini-Camper (5525) $3.95 

Li Station- Wagon Camper (5514) 
$3.95 


The National Parks 
[Continued] 


Cascades National Park іп north- 
central Washington, Isle Royal Na- 
tional Park in Michigan, Haleakala 
National Park on Maui Island in Ha- 
waii, Virgin Islands National Park on 
St. John Island, and Mount McKin- 
ley National Park in Alaska. 

2. Use the parks out of season. 
Many of our parks are most beautiful 
and least crowded in the spring and 
fall. Some offer a wide variety of win- 
ter activities such as skiing, snow- 
shoeing, skating, snow camping, and 
snowmobiling. For example, six parks 
now have ski lifts or tows: Yosemite, 
Sequoia, Rocky Mountain, Lassen 
Volcanic, Mt. Rainier, and Olympic. 
Cross-country skiing is encouraged at 
many others. 

While snowmobiling must be care- 
fully controlled so that the natural 
resources of the parks will not be dam- 
aged, the Park Service realizes that 
snowmobiles have enabled thousands 
to see and appreciate the winter won- 
ders the parks offer. Among the parks 
where snowmobiling is permitted on 
designated roads are Acadia, Crater 
Lake, Glacier, Grand Teton, Lassen, 
Mt. Rainier, North Cascades, Olym- 
pic, Rocky Mountain, Yellowstone, 
and Yosemite. 

3. Know where your own favorite 
activities are available in the parks. 
Do you like winter sports, fishing, 
boating, visiting historic sites, camp- 
ing, backpacking? You'll find better 
facilities for many of these activities 
in the lesser-known parks. 'To help 
you locate them, the Park Service has 
printed a number of booklets telling 
just what is available where. Write 
Branch of Public Inquiries, National 
Park Service, Washington, D.C. 
20240 for the list of publications. 

In our second century? We are ad- 
dressing ourselves to this basic ques- 
tion: What should be the role of the 
national parks in the urbanized, tech- 
nological society of the future? This 
question is being examined in depth 
at a National Parks Symposium that 
will take place in Yosemite just be- 
fore you read this. 

'The questions we ask and the an- 
swers we find will be made available 
to an international gathering in Yel- 
lowstone and Grand Teton National 
Parks in September, with delegates 
from more than 80 countries, 

From these meetings we expect to 
develop a basic philosophy and long- 
range goals to guide the future growth 
and development of the National Park 
System. By these means we hope to 
insure that these fragile, irreplaceable 
resources will be forever preserved so 
that they can help restore quality to 
our daily lives. "В 
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A Healthy Environment: The Life-or-Death Challenge 
[Continued from page 107] 


silk, wood) by man-made plastics. 

© A remarkable increase in the 
amounts and varieties of other man- 
made synthetics (for example, deter- 
gents, pesticides, herbicides). 

@ Automobile engines have been 
redesigned to operate at increasingly 
higher compression ratios. 

@ Electric power, generated in very 
large power plants, has increasingly 
replaced geographically spread home 
heating directly by fuel. 

e Materials such as aluminum, 
which require a great deal of power to 
produce, have increasingly replaced 
more power-sparing materials. Thus 
the growth of aluminum beverage 
cans at the expense of steel cans spells 
trouble for the environment. 

Changes in agriculture. These have 
been striking, too—especially the in- 
creasing tendency to feed livestock 
separate from pastures, reduced crop 
rotation, large increases in the use of 
inorganic fertilizers, and the massive 
introduction of synthetic pesticides 
and herbicides. These changes pro- 
vide an important clue to the basic 
cause of environmental deterioration. 

These changes result from the mas- 
sive introduction of new technologies, 
which are not readily accommodated 
by the natural environment. 

Manufacture of plastics in place of 
natural fibers—wool, silk, cotton, flax, 
and hemp—means the use of fuel- 
generated power (with its attendant 
pollution) in place of the power of 
sunlight, absorbed by plants and 
transmitted by natural (and there- 
fore nonpolluting) processes. 

Products that don't fit in. Such man- 
made synthetics as detergents, plas- 
tics, and pesticides, which are outside 
(and therefore incompatible with) 
the coordinated system of biochemi- 
cal processes that living things have 
evolved, are therefore not assimilated 
by natural environmental cycles; they 
accumulate as pollutants. 

The modern high-compression gas- 
oline engine, which operates at high 
temperatures, causes oxygen and ni- 
trogen in the air to combine as nitro- 
gen oxides, substances otherwise rare 
in nature and not readily accommo- 
dated by natural environmental pro- 
cesses, Nitrogen oxides trigger the 
formation of smog. 

Power generation by large electric 
plants results in the production of 
several major substances that are in- 
capable of being accommodated by 
natural environmental cycles and 
therefore become pollutants. 

The new agricultural techniques 
have disrupted soil cycles, so that 
natural soil fertility is reduced and 
fertilizers—which worsen water pol- 


lution—leach into surface waters. ad 
new pesticides disrupt the balan 
between insect pests and their nature 
predators and parasites— with the г 
sultant appearance, increasingly, : 
insecticide-induced outbreaks of ir 
sect pests, and the accumulation : 
insecticides in wildlife and man. 

A tragic paradox. Thus the bas 
cause of the environmental crisis 
the massive introduction of new tec 
nologies—and the productive ente 
prises based оп them— which by the 
very design are strikingly incompat 
ble with the natural, balanced p 
cesses that sustain the environment 
system. The crisis represents a trag 
paradox: that these new technolog 
based activities are destroying t 
"biological capital" that is itself 
sential to their continued producti 
ity—the environmental system. | 

Does all this mean that we mu 
become modern Luddites—do awa 
with technology, and return to th 
"good old days"? I believe not. 

What is wrong is not technolog 
as a whole, but the kind of techno 
ogy that we now use. Modern tec 
nology has a serious scientific faul 
it is well founded on physics an 
chemistry, but has virtually ignor 
environmental biology. Thus, sy 
thetic detergents well reflect our u 
derstanding of organic chemistry an 
the physics of surface action; bu 
until long after the environmen 
damage was done, no one studie 
what happened when detergents wen 
down the drain—and entered the en 
vironment. 

Biologically unsound. Like deter 
gents, most of the products of moden 
technology—nuclear reactors, powe 
plants, automobiles, airplanes, anc 
the huge array of "substitutes" fo 
natural products—impinge heavily oi 
the environment, in ways that we an 
hardly prepared to understand. Wha 
we need to do is repair this fault n 
technology—to develop new technolo 
gies that are based not only on chem 
istry and physics but upon biology a 
well. 

Modern sewage-treatment technol 
ogy overstresses the environment b: 
breaking out of the natural ecologica 
cycle of the soil—which requires tha 
organic matter, such as sewage, bı 
returned to the soil, not to surface wa 
ters. We can replace it by a new tech 
nology that fits into the cycle—fo 
example, pipelines to conduct urbai 
sewage to rural lands. 

Here, then, is a crucial new tas) 
for science and technology: to discov 
er how we can use our knowledge o 
all the sciences, to live harmoniously 
within the circle of life. B: 
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With Jeep guts, this husky 4-wheel drive truck 
is no stick-in-the-mud. 


The Jeep Truck is built for hard and unusual 
punishment. It comes through, come mud, water, 
snow, or sand. With a load that'd bog down most 
others. [he reason: Jeep guts. 

That means go-anywhere Jeep 4-wheel drive. A 
rugged suspension, with str ong: multi- leaf springs 
all around for greater % 
stability. Апа a rugged € 
frame with 5 cross-members. ` 

The Jeep Truck gives you a choice of powe erful 
straight-6 or V-8 engines. Plus your choice of 
transmissions geared to your field of work— 


3-speed, heavy-duty 4-speed, 
or automatic. 
And there's a selection of 
wheelbases—120" or 132". A 
choice of 4 GVW's—5000 to 
8000 Ibs. 
All in all, this has to be the choicest of trucks. 
There's a lot more, too. Find out all about it 
from your Jeep dealer. He'll work out a choice 
deal for you. 


Toughest 4-letter word on wheels. 


Үй Jeep 


Drive your Jeep vehicle with care and keep America the Beautiful. 


Can We Harness Nuclear Fusion in the '70s? | 


fusion had been slowed down, stopped, 
started a second time, and finally ad- 
vanced to the state of a test. Difficul- 
ties, solutions, proofs of feasibility, 
proofs that the job could not be 
done, new ideas, and new difficulties 
crowded one another. Finally, on 
November 1, 1952, the first test was 
ready. 

I could not be on the ship standing 
off the little reef called Elugelab, one 
in the ring of islands that enclose the 
lagoon of Eniwetok, to see the test in 
person, Instead, I sat in a dark base- 
ment in a building in the University 
of California in Berkeley. There, 
across the international dateline, it 
was Halloween. My eyes were fixed 
on a faint luminous spot on a cathode- 
ray tube, which was acting as the in- 
dicator for a seismograph. If the fu- 
sion bomb test went as expected, the 
shock of the blast should send seismic 
waves through the earth and the seis- 
mograph should detect them. 

The spot would not keep still. In 
reality, my eyes were unsteady as 
human eyes always are. I propped a 
pencil near the spot to establish a 
fixed point. Now the spot seemed to 
stay still. The time of the explosion 
passed. The wave generated by the 
first hydrogen bomb was on its way a 
thousand miles under the ocean floor. 
A quarter of an hour later, I saw the 
spot jump. Had the wave arrived, or 
was it my excited imagination? 

I took the film to be developed, 
and there was the trace, at the right 
time, showing the expected amplitude. 
I knew that the first attempt to har- 
ness the sun’s power had succeeded. 

As soon as the development of the 
hydrogen bomb entered its last suc- 
cessful phase, the question arose both 
among technical people and adminis- 
trators as to whether one could utilize 
thermonuclear energy in a slow and 
controlled manner, rather than in an 
explosive arrangement. The difficul- 
ties of making a hydrogen bomb had 
been greatly overestimated. By con- 
trast, the obstacles in connection with 
controlled thermonuclear reactions 
were at first not recognized and work 
on the subject started with the expec- 
tation of rapid success. Actually the 
problem of controlled thermonuclear 
reactions turned out to be an excep- 
tionally knotty one. 

Unfortunately, our experience with 
the explosive fusion process did not 
begin to solve the problem of con- 
tained fusion. In each case effective 
reactions occur only at exceedingly 
high temperatures—temperatures ex- 
ceeding those found near the center 
of the sun. In the explosive reactions, 
the inertia of the fuel keeps the react- 
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ing material together for the exceed- 
ingly short period during which great 
amounts of energy will be released. 

The unavoidable consequence is an 
explosion. To avoid an explosion one 
has to reduce the pressure. This can 
be done by working with material at 
low density. The standard approach 
is to use a “vacuum.” Even so, one is 
interested іп the absurd-sounding con- 
cept of “high-pressure vacuum” where 
in spite of the paucity of the particles, 
the high temperature will produce a 
considerable pressure. In the end it is 
this pressure that can be contained, 
but can do work on its surroundings 
and will give rise to useful energy pro- 
duction. 

The circumstance that the density 
of the thermonuclear fuel must be 


f ÎI was made to think 
of the remarkable 
possibility of 
capturing for human 
use the energy source 
of the stars. І said | 


would try. f f 


kept at a low level gives rise to obvi- 
ous difficulties. At these low densities 
the hot particles of the fusion fuel will 
have no difficulty in reaching the walls 
and depositing their energy on the 
walls. In this way the temperature 
energy needed to initiate the thermo- 
nuclear reaction will be squandered. 
In order to produce fusion we need a 
container that will not dissipate the 
temperature contained in the fuel. In 
principle, such a container has been 
found. We call it a magnetic bottle. 

At the high temperatures we are 
talking about, hydrogen will be torn 
apart into positively charged nuclei 
and electrons. This gas containing 
opposite charges in practically equal 
quantities is called plasma. A plasma 
can be confined by magnetic fields 
that force the particles into spiral 
paths guided around the lines of the 
magnetic fields. Thus the magnetic 
fields can impede the motion of the 
particles within the plasma and can 
keep them away from material walls. 

The simplest arrangeinent would be 
a bundle of parallel magnetic lines. 
This is indeed an effective arrange- 
ment except for the fact that the par- 
ticles can escape at the ends. The 
next obvious step would be to bend 
this arrangement into a ring. Unfor- 
tunately, under these conditions the 
spiral paths are modified and the 
plasma drifts to the wall. 


This brief discussion points to on 
of the results that controlled fusio 
research has produced. Every simpl 
arrangement has turned out to be un 
feasible. But slightly more compli 
cated configurations are more hopeful 
One step in this direction is repre 
sented in the diagram on page 90 
Currents around an outside metal tor 
us produce magnetic fields that r 
along the inside of the torus. In addi 
tion, one also introduces an axial cur 
rent as indicated in the figure. Ав: 
result, the magnetic field itself (indi 
cated by the dotted lines in the draw 
ing) becomes a spiral. This produce 
a more effective confinement. 

The same arrangement shown 1 
the figure can also be considered from 
an opposite point of view. One can 
start from an axial current which pro- 
duces magnetic fields encircling the 
current. One can show that these 
magnetic fields surrounding the cur- 
rent will compress and heat the plas- 
ma. In the early days of controlled 
fusion research it had been hoped that 
this "pinch" of the current would 
automatically produce conditions of 
high temperature that would lead to 
fusion. 

Initial observation seemed to bear 
out this hope. The pinching did occur 
and neutrons were emitted indicating 
the occurence of fast reactions. Un- 
fortunately, the amount of energy 
produced and neutrons emitted could 
not be increased as rapidly as had 
been hoped. It soon became evident 
that the pinching proceeded to the 
extreme. The axial current was in- 
terrupted, sparking occurred, and in- 
stead of a steady fusion reaction the 
process made a violent start and then 
fizzled out. The fragmentation of the 
current was an early example of a dif- 
ficulty that is still with us. Confine- 
ment in magnetic bottles turned out 
to be unstable. One can say that the 
magnetic bottle is leaky and the plas- 
ma can be confined only in a tempo- 
rary fashion. 

A relatively easy cure of the pinch 
instability consisted in the introduc- 
tion of a number of magnetic lines 
parallel to the axial current. This can 
impede the fragmentation of the plas- 
ma. The result is that we are led back 
to the configuration shown in the di- 
agram, except that we have started in 
this second approach from the axial 
current and added the axial magnetic 
field as a second step. 

The arrangement considered with 
greatest hope for effective fusion Is 
actually the one based on the second 
configuration. Its modern form carries 
the Russian name Tokamak, and it is 

Continued 
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Can We Harness Nuclear Fusion in the ’70s? 


pursued in the United States in quite 
a number of interesting modifications. 
Confinement times of the plasma 
amounting to milliseconds have been 
achieved. We still face difficulties in 
that the heating of the plasma and its 
more protracted confinement is not 
assured. 

So far we have discussed closed 
magnetic bottles. An entirely differ- 
ent approach consists in the utiliza- 
tion of open-ended configurations. 

The basic arrangement for such an 
open-ended machine is a series of 
magnetic lines of force that are 
bunched at the ends and bulge in the 
middle. This results in magnetic 
fields of greater intensity near the 
ends. Under these conditions, charged 
particles that spiral around the mag- 
netic lines get reflected when they 
approach the ends. Unfortunately, 
this is not true for all those particles, 
but only for those whose spirals are 
not very steep. Those particles which 
move along the magnetic lines of force 
escape. Furthermore, collisions be- 
tween particles will change the pitch 
of the spiral and in the end all par- 
ticles can escape. But at least tempo- 
rary confinement is produced, which 
one can hope will contain the plasma 
for a sufficiently long period. Because 
of the reflections of the charged par- 
ticles in the strong fields, this arrange- 
ment is called the mirror machine. 

This machine has one additional 
difficulty. The pressure of the con- 
tained plasma causes the magnetic 
field to bulge between the mirrors. 
The magnetic lines of force have prop- 
erties similar to rubber bands, They 
tend to snap inward allowing the plas- 
ma to escape between them. This is 
called the flute instability because of 
the fluted appearance that one can 
imagine to occur when some of the 
magnetic lines begin to move inward, 
while the fusion fuel pushes out in the 
interstices. 

One important positive result of the 
work on mirror machines has been 
to establish a geometry in which the 
flute instability does not occur. One 
might try pictorially to represent a 
parallel array of magnetic lines by a 
tube containing a constant flux—the 
tube itself being represented by a 
paper tube. Now let us consider this 
paper tube squeezed as shown in the 
photograph on page 90. It will be ob- 
served that under the hands the cross 
section of the tube is small. Between 
the ends the cross section is bigger. 
This corresponds to a weaker field in 
the middle and a strong one at the 
end, which indeed is proper for a mir- 
ror machine. This is accomplished 
now without any bulging and if one 
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imagines the paper to be replaced by 
rubber bands there is no reason for 
these bands to snap inward. 

An actual design of such a machine 
is shown in the picture of Baseball 
II on page 89, in which the mirror 
configuration is placed in the middle 
while most of the additional appara- 
tus is devoted to the injection of the 
plasma and to the dumping of that 
part of the plasma which is not uti- 
lized in the machine. The apparatus 
shown here gives an idea of the size 
of present experimental arrangements 
which, of course, is as yet insufficient 
for production of fusion energy. All 
that is happening to date is the explor- 
ation of the properties of the plasma. 

We have encountered two different 
kinds of instability in this discussion. 
One was the pinch instability con- 


РР... effective reactions 
occur only at 
exceedingly 
high temperatures— 
temperatures 
exceeding those 
found near the center 
of the sun. P f 


nected with the torus, the other the 
flute instability in the mirror ma- 
chine. Actually, instabilities occur in 
many cases in hydrodynamics and in 
even more places in the interaction of 
the flow of a plasma with magnetic 
fields. One of the really hopeful re- 
sults of plasma research has been, 
however, that in the last five years no 
new instabilities have been discov- 
ered and the older ones have been 
understood better. This means that 
we are beginning to find ways to make 
magnetic bottles sufficiently tight. 

The discussion of controlled fusion 
would be incomplete without the men- 
tion of at least two more possible ap- 
proaches. One is the use of electro- 
magnetic radiation; more particularly, 
microwaves. Instead of confining the 
plasma by a magnetic field, one could 
subject it to pressure by electromag- 
netic waves. On the whole this ap- 
pears to be an exceedingly expensive 
procedure. However, it is conceivable 
that the open ends of a mirror ma- 
chine might be effectively plugged by 
such radiation pressure. 

The other approach is even more 
radical. 'The exceedingly intensive 
light that modern lasers produce can 
be focused onto a small volume. If 
into this focus a small droplet of fro- 
zen thermonuclear fuel is dropped, 
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one might produce a microexplosion. 
This would be in principle a scaled- 
down version of what was first accom- 
plished in 1952. As in an internal 
combustion engine, an explosion 
might indeed be tolerable if it 1s only 
small enough. It may be practical if 
it is repeated with sufficient frequen- 
cy. This approach has recently re- 
ceived a lot of attention and while it 
was started much later than the con- 
finement by magnetic fields, it may 
yet turn out to be more effective Іп 
the long run. 

What are the prospects? If one is 
optimistic, one might hope that with- 
in a few years we shall have an ap- 
paratus that produces more electricity 
than it consumes. This would mean 
a proof of feasibility in principle, but 
not yet in practice. The real question 
is whether energy produced in this 
manner would be competitive. 

From the point of view of the fuel, 
the prospects are excellent. Deuteri- 
um, the primary fuel, can be extracted 
from seawater. It is cheap and for 
all practical purposes limitless. The 
other fuel—tritium—is generated as 
needed by letting neutrons from the 
reaction react with a “blanket” of lith- 
ium surrounding the reaction cham- 
ber. 

From the point of view of engineer- 
ing and capital investment, no early 
success can be expected. Controlled 
fusion will require much more deli- 
cate and sophisticated operation than 
we encounter in today's nuclear re- 
actors. It would be most surprising 
if economic feasibility along any of 
the lines mentioned could be estab- 
lished before the last decade of our 
century. 

But if we do succeed, there is a big 
advantage to be gained: Fusion re- 


FP How to bring about 
those extreme condi- 
tions [to produce fu- 
sion] none of us 
could guess as we 
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actors аге apt to be safe and clean. 
There is a good chance that controlled 
fusion will become the standard en- 
ergy source—one that will be plentiful 
and consistent with all the require- 
ments of a clean environment. 
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Inventions: Maser/Laser 
[Continued from page 98] 


were called lasers, an adaptation of 
the acronym maser. Since then, rap- 
idly increasing efforts and the in- 
terest of many able people have pro- 
duced a number of startling further 
developments, too great to enumerate 
here, and made possible molecular 
amplifiers and oscillators of great 
versatility and most remarkable char- 
acteristics. 

It is easy to understand why quan- 
tum electronics, combining the pow- 
erful and pervasive fields of optics 
and of electronics, would be appli- 
cable to almost any realm of science 
and technology—and 1t 15. 

Greater precision. It has, further- 
more, increased the intensity of light 
available to man by a factor of about 
one billion, and the spectral purity 
and directivity of available light both 
by a factor of about one million. It 
has substantially improved our pre- 
cision in measuring the fundamental 
quantities time and length. 

Perhaps the most striking and diffi- 
cult lesson to be learned from the. 
history of the maser and laser is the 
limitations of planned research. 

Maser's amazing offspring. What re- 
search director in the early 1950s, 
when the field was being born, would 
have had the courage to think he was 
going to develop a powerful new light 
source; a higher-precision clock; a 
new cutting, welding, and surgical 
tool; the world's most sensitive am- 
plifier; three-dimensional pictures; or 
any one of many other products of 
maser development by setting out to 
study microwave spectroscopy? 

I didn't imagine most of them my- 
self, and continue to be amazed by 
offspring of the maser. Yet it is such 
studies, followed primarily in univer- 
sities for quite different reasons, which 
were the key to success and to one 
of the most startling developments 
in man's potentialities. 05 
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The Transportation Muddle—There Must Be a Better Way 


Getting to airports. In a recent in- 
terview, UMTA's dynamic adminis- 
trator, Carlos Villareal, told me: “The 
speed and efficiency of air travel needs 
to be matched by improvements in 
ground transportation. The TACV 
offers one potential solution to the 
airport-access problem by providing 
a ride that is faster, more comfortable, 
and less polluting than any conven- 
tional ground system. Moreover, a 
high-speed airport-access vehicle will 
enable airports to be located farther 
from urban areas.” 

Rohr’s Urban ТА СУ is an advanced 
version of the French "Aerotrain." 
Intended to provide high-speed serv- 
ice in heavily traveled urban areas, 
the 60,000-ІҺ. vehicle will cruise at 
150 mph, suspended above its invert- 
ed T-shaped guideway on a thin cush- 
ion of air. 

The 94-foot-long railless “train” 
wil carry 60 passengers in seats 
equivalent to first-class on an airliner. 
Its operator is "simply an attendant 
to oversee safe operations’—the ve- 
hicle will be completely automatic. 

Propulsion of the Rohr craft will 
be by linear-induction motor (LIM). 


In anormal electric motor, a magnetic 
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field 1s used to spin a rotor suspended 
inside a circular field coil. The “rotor” 
in the LIM is a stationary reaction 
rail—in the road bed—over which the 
vehicles field coils move linearly, 
pulling the train with them. In the 
Urban TACV system, an upright 
aluminum reaction rail in the center 
of the guideway is straddled by the 
vehicle. 

A TACV is both supported and 
guided on its track by an air cushion 
formed by onboard compressors. Air 
is trapped between the vehicle and the 
guideway by a rubber skirt extending 
below the car. 

Passenger TACVs should be opera- 
tional by the late '70s or early '80s. 
Farther down the pike is the magnet- 
ic-levitation vehicle (MAGLEV). 
Government-sponsored research is 
underway in Canada, England, Japan, 
U.S.S.R., and West Germany, as well 
as in the U.S., where the Federal 
Railroad Administration has awarded 
study contracts to Ford Motor Co. 
and Stanford Research Institute. 

In West Germany, MAGLEV sys- 
tems have been developed by Messer- 
schmitt-Bolkow-Blohm [PS, Jan. ’72] 
and Krauss-Maffei, illustrated here. 
Both firms have built and demonstrat- 
ed experimental MAGLEV vehicles 
that are LIM powered. In these sys- 
tems, magnetic forces between steel 
guide rails and onboard electro-mag- 
nets provide both lift and guidance. 
The gap is servo-controlled. MAG- 
LEV may eventually prove superior 
to ТАСУ in cost, simplicity, and per- 
formance. It could also be used in a 
very high-speed system requiring an 
evacuated tube (because aerodynam- 
ic drag becomes too large at speeds 
much higher than 300 mph), whereas 
ТАСУ could not. 

A different approach is to provide 
fast transit links from cities to outly- 
ing airports, as suggested for TACV. 
Another fast link is the proposed 
Aerial Transit System (ATS) pic- 
tured on the first page of this article. 
Cruising at 120 mph, the electric- 
drive ATS car, with 50 passengers, 
rides rubber-tired wheels on a cable- 
supported guideway. Similar to a 
suspension bridge, this support struc- 
ture has towers spaced at quarter- 
mile intervals. Cost and construction 
time should both be low for this 
system. 

People-moving in town. Moving 
people within cities is also of vital 
concern to transit planners. And Per- 
sonal Rapid Transit [^PRT—," PS 
Nov., 771| is a promising intracity 
people-mover. The typical PRT ve- 
hicle is electric-powered, travels under 
computer control on its own guideway 


network at speeds around 30 mph— 
three times as fast as snarled city 
rush-hour traffic. 

A PRT system may offer exclusive 
use of a small (four-to-six-passenger ) 
vehicle for a nonstop, on-demand trip. 
As such, it is an attractive substitute 
for the private auto. Larger PRT ve- 
hicles—holding 40 or so riders—would 
serve as airport or university campus 
shuttles. Two shuttle PRT systems, 
funded by UMTA, are now under 
construction: the Boeing Alden at the 
Morgantown campus of W. Virginia 
University, and the Vought Airtrans 
at the Dallas-Ft. Worth Regional Air- 
port. Visitors to 'Transpo 72, a trans- 
portation exposition beginning May 
27 outside Washington, D.C., will be 
able to sample four government-spon- 
sored PRT demonstration systems. 

When will you see this brave new 
world of TACV, PRT, MAGLEV, 
LIM, and the rest? 

Although experimental prototypes 
of many of these systems now exist, 
don’t expect to ride on operating ver- 
sions for a while. Тһе holdup? Tech- 
nical problems and money. TACV 
development is still at a fairly early 
stage—it will probably arrive in the 
late 1970s or early 1980s. MAGLEV 
is in an even earlier stage—look for it 
in the late 1980s. And because of the 
formidable problems of integrating 
PRT systems into present urban tran- 
sit systems (or into city buildings 
themselves) it’s unlikely that PRT 
will come into widespread use before 
the 1980s. 

Is there no relief, then, for the har- 
ried traveler? There is, in fairly un- 
dramatic fashion, help on the way. 
According to Carlos Villareal, 1t will 
consist mostly in improvements in bus 
and train design. Expect the "70s to 
bring: 

e Improvements in state-of-the art 
buses; a new family of buses for city- 
suburban service; 80-90 mph buses in 
exclusive lanes or “busways’’—all op- 
erational within three to four years. 

e New rail cars (including com- 
muter cars) with improved suspen- 
sion, air conditioning, communica- 
tions, and control systems—in opera- 
tion two to three years from now. 

e Totally new rail-car designs for 
service in about five years. 

While waiting for these and other 
exciting transportation goodies, try 
two old-fashioned modes of getting 
around. Walking gives you an aver- 
age speed of 214 mph, and is good for 
you. Bicycling is not merely good 
exercise; it’s the most efficient means 
of transportation—based on distance 
covered for energy input—ever invent- 
ed by the ingenious mind of man. 
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Underwater Habitat: Home Is Where You Hang Your Fins 


But the Wells were between experi- 
ments now. During my visit, a new 
team was studying the geology of the 
reef, and Van Derwalker and I were 
about to swim over from Edalhab to 
see what they were up to. Van Der- 
walker left first, dropping through the 
hatch to retrieve his gear. I tarried 
awhile, absorbing the ambience. 

The sea surface was fairly calm 
that day, but during storms, someone 
told me, whenever any sizable waves 
pass overhead, you can tell; a slight 
increase in pressure squeezes your 
eardrums. 

A hot box. The habitat was swelter- 
ing, and when I looked toward the 
window I could see a fine mist hang- 
ing in the air. Though dry air is 
pumped through at the rate of 60 cfm, 
that isn’t enough to flush out water 
evaporated from the open hatch on the 
floor and from dripping swimmers. 
Those swimmers, by the way, are not 
only the residents, but couriers from 
above, carrying down such things as 
equipment and meals in thermos jugs. 

I looked through a porthole. A 
huge purple angelfish was peeping ІП, 
attracted by the light, probably. I 
said hello. During one of the previous 
projects, some joker had hung a sign 
by the port: “In case of fire break 
glass." 

Just before I exited, I tested my 
strange nasal voice again, warming up 
on some early Dylan. Then I remem- 
регеа the TV camera. They were 
watching and listening from topside; 
had been all the time. 

Touring the bottom. I drop through 
the hatch, and with Van Derwalker 
slowly swim the 25 yards to where the 
research is going on. Parrot fish, 
damselfish, triggerfish, a snapper, an 
enormous grouper lazily edge out of 
our way, hardly curious. A stingray, 
body rippling like a scorched wheat- 
field, undulates away over the sand, 
then swerves, turns back, and comes 
straight at us—misses and fades into 
the distance. Then a yard-long bar- 
racuda angles past on some terribly 
important mission. 

Below me is a mountainous coral 
reef, like a cloud bank, like cauliflow- 
er. I stop swimming to float gently 
down, and rest, balancing on one flip- 
per. No life is apparent. 

Then, one by one, tiny creatures 
wriggle up through holes. Feather- 
duster worms, for instance--multi- 
hued bouquets that vanish when 
touched. They add the final dab of 
color to the underwater rock garden 
of sea fans, sponges, sea whips. ( Later 
I would find a myriad of cuts on my 
hands and legs from having touched 
and scraped things I shouldn't have.) 
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I turn and look at Edalhab squat- 
ting in the distance on her spindly 10- 
foot legs. Around her yellowish ports, 
fish cluster. Bubbles spew from her 
side. I could use her muffled noise, 
and the ship’s, as a direction finder for 
navigation. Other  noises— natural 
ocean sounds—drift through: the 
mass clicking of snapping shrimp, the 
subtle grunt of a grouper, crackles and 
whistles and pings of who knows what. 

Ahead, through the mist, a curious 
sight emerged: Three scientist-divers 
from the University of Miami’s Ros- 
enstiel School of Marine and Atmos- 
pheric Science, who made up this 
mission’s team—John Gifford, Ste- 
phen Cawthon, and Eric Frehsee— 
were wrestling with a 10-foot alumi- 
num pipe, five inches across. Air was 
being pumped into the bottom 
through a rubber tube leading up to 
Lulu. It came out from the top of the 
pipe, along with sucked-up sand. An 
undersea smokestack. 

Sweeping the bottom. What they 
were doing was vacuuming the sea 
floor, sweeping up loose debris to re- 
veal the underlying coral—before core 
drilling in an effort to determine the 
age and origin of the reef. The sand 
spewing out was supposed to be swept 
away by currents—but as I found 
when I grabbed hold of the pipe to 
help steady it, chunks of baseball-size 
coral snowed down steadily on the 
operators. 

Suddenly a hunk of something 
lodged in the pipe, and the buoyancy 
increased so quickly the tube jerked 
loose and, like a missile, streaked up- 
ward. We floated, forlorn, looking up, 
until slowly, silently, it came drifting 
down again. The topside compressor 
operator, seeing what happened, had 
turned off the air. 

The geologists returned to their 
cleaning, and Van Derwalker and I 
returned to the surface. We had been 
down there close to an hour, and much 
longer would have necessitated de- 
compression procedures. Out on the 
bow of Lulu, relaxing on huge coils of 
rope, the biologist and I talked about 
the place of FLARE in the progres- 
sion of underwater work. 

“The first few projects—Sea Lab 1 
and 2 and the others—were mainly 
studies of the physiology of diving 
and the psychology of being isolated 
in a hostile environment,” said Van 
Derwalker. “Marine science took a 
back seat. Then Tektite I came along 
in 1969 and proved that man could 
live and work under water." Van Der- 
walker and three others stayed there 
for two months. 

Tektite TI followed in 1970, and its 
primary goal was ma' ine science. And 


now comes FLARE, which adds mo- 
bility. 

Short of perfection. Edalhab is the 
first of the portable habitats, and, not 
surprising, has a lot of shortcomings. 
That high humidity and correspond- 
ing feeling of heat, for instance, is 
something that everyone complains 
about. 

A “wet room" is what is needed, a 
place where the swimmer can ente 
and drop his wet diving gear. 'This 
could have been provided for, esti- 
mates one of the designers, by making 
her a foot longer, moving the hatch to 
the end, and putting up a bulkhead. 

A bigger shortcoming is that Edal- 
hab must be attached to the mother 
ship. At one point during the Wells 
project, a high wind threatened 
shove Lulu away from the submerged 
habitat, even though the boat's en- 
gines strained to hold her steady over 
her charge. 

Those in charge, preparing for the 
worst, were about to detach the air 
hose and power cable, and had al- 
ready drawn the three smaller electric 
cables across a wood block and posi- 
tioned a fire axe nearby to slice them 
if the ship moved too far. Then the 
wind died, Everyone relaxed. Those 
below were hardly aware of the 
trouble. 

As it was, bad weather caused the 
team to come up a day earlier than 
they had planned anyway. Had Edal- 
hab been self-contained, no such prob- 
lem would have existed. 

The third big shortcoming is the air 
supply. It's air, not an artificial mix- 
ture of gases, so missions must end in 
less than five days. (For longer peri- 
ods, a mixture of eight percent oxygen 
and 92 percent nitrogen is usual.) 

Looking ahead. What Van Der- 
walker foresees next is a combination 
of the sophistication of the older pro- 
grams with the mobility of Edalhab. 
"FLARE is a good step," he says, 
“but we're still in the infancy of scien- 
tific saturation diving, and I don't 
think it will start paying off big until 
we have 100 scattered habitats going, 
totally isolated from the surface. 

"We can do it now. We know how 
and we have the equipment. All we 
need is a decision made at a high 
enough level." 

The gently sloping shoulders of the 
world's continental shelves total some 
11 million square miles, equal in size 
to Africa. This is the domain avail- 
able for man's firsthand investigation 
and eventual exploitation of the sea. 
It's being looked at by scientists such 
as those of the FLARE project as an 
entirely unexplored and beckoning 
new continent. 05 
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How | Discovered Gravitational Waves 


recorded there, but not at the other 
location. Only when both detectors 
were simultaneously activated would 
an event be recorded. Separating the 
detectors makes nongravitational co- 
incidences very unlikely. The greater 
the separation, the more likely that a 
coincident vibration is actually the 
result of a gravitational wave passing 
through space. 

After some preliminary experi- 
ments, two large detectors were con- 
structed, one installed at the Uni- 
versity of Maryland, the other at the 
Argonne National Laboratory near 
Chicago, 600 miles away. To our 
amazement, the detectors picked up 
about one coincident signal every day. 
This seemed too good to be true. 

We had to rule out one important 
possibility—that what we were seeing 
was a large number of completely 
random coincidences— unlikely, but 
possible. То check, we inserted a time 
delay in one detector’s recording 
channel. This would weed out all the 
coincidences caused by single exter- 
nal events. For example, suppose a 
gravity wave hit our detectors simul- 
taneously at 10 a.m. Without the time 
delay, the two recorders would show 
а simultaneous peak. With the delay, 
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one recorder would now show the peak 
at a later time—no coincidence. But 
if there are large numbers of random, 
unconnected events producing the 
peaks, then inserting the time delay 
would not affect coincidence rate. 

The result of a series of experiments 
showed that a large majority of our 
coincidences were not random, and 
came from some external source. 

But was the source gravitational 
waves, or were our antennas perhaps 
picking up other events, such as earth- 
quakes, electromagnetic waves, or 
cosmic rays occurring over even the 
600-mile distance? We had to rule out 
all three possibilities before assuming 
that our antennas were in fact de- 
tecting gravitational waves. 

Earthquake waves were easily elim- 
inated. It would take minutes for a 
seismic (earth) wave to travel the 600 
miles from one detector to the other. 
The time delay would be too long 
to generate a coincident signal from 
the detectors. Nonetheless, we built 
seismic instruments to measure the 
Earth's surface motion in all direc- 
tions. We found that the seismic 
movements did not coincide with 
events picked up by our detector. 

Electromagnetic disturbances are 
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the most difficult to rule out. They 
travel at the same speed as gravita- 
tional waves (the speed of light). 
Electromagnetic signals can leak into 
the detector system through imper- 
fectly shielded cables, or through the 
electronic amplifiers. They could even 
penetrate the iron vacuum chamber 
and generate enough magnetic force 
to excite the cylinders inside. 

To eliminate this possibility, a 
special electromagnetic recelver was 
hooked up to operate through elec- 
tronic instrumentation similar to that 
of the gravitational wave detector 
Again, there was no correlation Бе. 
tween the receiver's signals and the 
signals from our gravitation antenna 

The third possibility—spurious ге. 
sponses from cosmic rays—also had tc 
be considered. Cosmic rays are high. 
speed particles whose electric charge 
could excite the electronic equipment 
Or they might penetrate the detec. 
tor cylinder and transfer their mo: 
mentum to it, causing a vibratior 
indistinguishable from gravitationa 
radiation. We knew that cosmic-ray 
showers had never been detected ove 
a base line of 600 miles. Nevertheless 
we had to check out this possibility 

Cosmic-ray counters were placed a: 
a gravitational detector location by 
my colleagues Prof. N. S. Wall, Prof 
Gaurang B. Yodh, Dr. David Ezrow 
Again, no significant correlation wa: 
found between the signals picked uf 
by the cosmic-ray detectors and the 
coincident pulses our antennas were 
picking up. It was strong evidenc 
that our pair of detectors was doin 
its job and actually detecting grav 
itational waves. 

The next step was to locate the 
source of the gravitational waves. The 
large aluminum cylinders, like ТҮ 
antennas, are directional—they ar 
more sensitive to incoming wavefront 
parallel to their long axis than pe 
pendicular to that axis. The cylin| 
ders long axes are horizontal anc 
face east-west. If the sun were the 
source of the gravitational waves, th 
detected pulses would intensify ever} 
12 hours, at noon and at midnight 
(The Earth is nearly transparent t 
gravitational waves.) But no such 1 
crease was found. 

There were two peaks іп intensity 
correlated with the sidereal day. Side 
real time is measured by the Earth' 
rotation in relation to the stars. Sinc 
the Earth orbits around the sun onc 
a year, it makes one more rotation pe 
year relative to the stars than to th 
sun. Thus, a sidereal day is thre 
minutes 56 seconds shorter than 
solar day. 'This meant that the gravi 

Continue 
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tational waves were peaking whenever 
the antennas pointed to a source fixed 
relative to the stars. Clearly, the 
waves were originating outside of our 
solar system. Where was this source? 
At the center of our galaxy, in Sagit- 
tarius! 

From our galactic center, our mea- 
surements suggested, gravitational en- 
ergy is being radiated away at a furi- 
ous rate—10,000 times faster than that 
amount radiated in electromagnetic 
form, an energy loss equal to the en- 
ergy of 1,000 suns per year, perhaps 
more. 

I published this estimate of energy 
loss expecting a storm of criticism. 
But Prof. Charles W. Misner suggests 
that this tremendous loss of mass (en- 
ergy) by our galaxy may be more 
apparent than real. 

He notes that at our galactic cen- 
ter there may be a “black hole"—an 
ultra-dense remnant of collapsing mat- 
ter. Our own galaxy is a spiral type 
with most of the matter in a plane. 
Gravitational radiation may be emit- 
ted by objects in orbits lying in this 
plane. Such radiation 15 directed 
along the galactic plane where our 
own planet lies. The directive waves 
would seem to us to be much more in- 
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tense than if equally emitted in all 
directions. 

To investigate the nature of this 
gravitational radiation, Darrell, Gretz, 
and I developed a different detector. 
This one was а 1l5-ton disk of solid 
aluminum, seven feet wide and six 
inches thick. Einstein had predicted 
that the waves would be of a type 
called tensor, which would produce, 
in a disk-shaped detector, a stretch in 
one direction and a compression at 
right angles to it. 

Other theorists believe the radi- 
ation is a combination of forces—ten- 
sor and scalar. A scalar wave would 
produce stretch in all directions. So 
far, our experiments with the disk— 
not conclusive—are consistent with 
Einstein's tensor picture. 

Future detectors of gravitational 
waves will be made more sensitive by 
cooling them to near absolute zero. 
Cooling will reduce the excitation of 
the atoms in the aluminum antenna. 
'The random motion of these atoms 1s 
presently responsible for much of the 
background “noise” that masks the 
gravitational pulses. 

At Argonne National Laboratory 
Dr. John Purcell and I are developing 
just such a detector. At Stanford 


University and Louisiana State, Profs. 
William Fairbank and William Ham- 
ilton are also developing a super- 
cooled detector. Their 6,000-pound 
aluminum antenna bar will be en- 
closed in a cryogenic chamber (a kind 
of giant Thermos bottle) where tem- 
perature will be maintained near ab- 
solute zero, —273 degrees С. А special 
superconducting accelerometer will 
measure the bar’s motion. 

Nearly all of the Earth’s vibrations 
will be shut out by suspending the 
bar by means of a magnetic field. 
Thanks to the magnetic suspension, 
the bar will have no direct physical 
contact with its mounting cradle. 
Electromagnetic interference will be 
virtually eliminated by surrounding 
the detector bar with a thin super- 
conducting shield. | At very low tem- 
peratures some metals become super- 
conductors; they carry electricity 
without absorbing any energy.) 

This new generation of detectors 
will be insensitive to practically ev- 
erything but what we are looking for— 
gravitational waves, The hope is that 
they will give new insights into the 
role of gravitation in other galaxies, 
and eventually into the whole picture 
of energy in the universe. Gs 
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Car Seats for Kids 
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Doctors stress that children should 
not use regular lap belts at too early 
an age. The young child’s pelvic 
structure 15 not developed enough to 
withstand the force of belt restraint, 
even during low-speed crashes. And 
you have to be at least 55 inches tall 
to use upper-torso restraint, medical 
experts say, or the harness will fall 
over your face. This makes it unfeas- 
ible for small tots. 

Spotting the good ones. Separating 
good from bad in all three types is 
easy. Let's start with infant carriers 
and car beds. 

These should be anchored by the 
car’s lap belts, and should have a 
strong netting, or straps, to prevent a 
child from being thrown out. The in- 
teriors should be padded with special 
materials, especially to protect the 
head. They should be strongly built. 

And riding position is important. 
The Dept. of Transportation also sug- 
gests that car beds be designed to go 
crosswise to the vehicle, and infant 
carriers be so designed that kids ride 
backwards—like an astronaut on a 
spaceship couch. 

Safety seats. It’s even easier to buy 
the right seat. While the other devices 
are not covered by federal standards, 
these are. 

There’s one catch, though—seats 
made before Apr. 1, 1971 (date the 
standard took effect), can be sold un- 
til “stocks run out," even if they don’t 
meet the new standard. Safety groups 
like Physicians for Automotive Safe- 
ty have pleaded with the government 
to ban these seats, says Dr. Arnold 
Constad, PAS's executive secretary. 
"But pressure from industry has kept 
the government from banning stocks 
of seats made earlier," Dr. Constad 
charges. 

You don't have to guess whether a 
seat meets the standard. Labels on 
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J. C. Penney's new — 0329 болан а 
padded shield for protecting а child’s head 
in frontal crashes. The seat is anchored by 
your саг” lap belt, which threads under the 
shield. It’s $23.95. 
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MORE than 2000 independently 
owned Ace stores nationwide in- 
cluding Alaska, Hawaii, Guam, 
Puerto Rico and Antiqua. 


MORE popularly priced quality 
products with the very best in 


PE ۹ зады 


BLACK & DECKER 


18” Twin Blade 


[/ N Rotary Mower 


Electric mower. Self-‏ سے 
locking handle for easy‏ ‚ | 
cord control. Instant‏ \ 
starting. Cutting‏ | 
heights of 1%”;‏ 
and 3”.‏ ”2% ;”1% 


! 


Dealer Inquiries Invited 


ЖЕЎ 


Dept. PS5-72 


ACE HARDWARE CORPORATION 
6501 West 65th Street 
Chicago, Illinois 60638 


Telephone: 312-581-1600 


3S ARA 


values and with service that's 
extraordinary. 

MORE nationally branded mer- 
chandise. Thousands of items like 
those featured below. Go on in. 
Visit your Ace store. It’s the store 
that gives you more... more... 


RAINBIRD WARBLER 
Impulse Sprinkler 


с Waters small or large areas. Dis- 
-tance easily adjusted from 80' diam- 
eter. down to 40’. No water back- 
splash on- walks or windows. "eg: 
10. 95. аР 


m | 


Г 
! 
J! 


ЖАТЫШ. 


ШІ) ІШІ ШЕ 


Any Ace Hardware dealer will accept this с 
coupon on the purae of $3.00 (or more) 
products in any Áce store. Consumer must pay 
any sales tax included. Any other application 
of this coupon constitutes fraud. This offer void = 
in any state or locality prohibiting, licensin 
or regulating these coupons. OFF R EXPIRE 


JUNE 30, 1972 (PS5-72) 
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_ Spri 


The Truth About Car Seats for Kids 


new seats state when the seat was 
made and that it meets the standard. 
The National Highway Traffic Safety 
Administration conducts a continuing 
inspection program to insure that cer- 
tified seats do conform to its standard 
213. 

An NHTSA spokesman told PS ге- 
cently that only 15 companies make 
seats carrying the certification (a list 
of these companies appears at the end 
of this article). Properly installed, 
all of the seats shown here exceed the 


ring 
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requirements of standard 213, accord- 
ing to the manufacturers. 

The “hip” test. Earlier this year, 
NHTSA cited seats made by four 
companies for failing one compliance 
test—in which the “hip” point of a 
block of wood, representing a child’s 
body, may move forward not more 
than 12 inches when 1,000 pounds of 
pull are applied. 

Seats failing the test are made by 
Cosco Household Products, Pride 
Trimble, Inc., Frank F. Taylor, Inc., 


Hardware 


Weeks Special 


a Bostitch Shop N Office Stapler Pak. 


` The answer to your every о office ог home stapling needs. 


Pak includes: 
Professional Model T5 Stapling Gun and 
ad. ан» can anie bab a ae .. Regularly $14.95 
FREE! Bostitch Standard Desk Stapler. . . . . `. . Regularly 3.95 ! 
FREE! 1000 Standard Office o ТИГЕР Regularly ‚35 | 
` Total Value $19.25 | 
spadol ЧЕРИМ Weeks Price 1495  - 
p sie for ile colorful | 
E Bostitch Shop 'N' Office 4 
TA Stapler Pak at your | 


2 favorite hardware store. 


Еа 
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and Buckeye Plastic Co. If you own 
one of their seats, here's what to do: 

Cosco models 13-168 and 13-169 
made between Apr. 1 and Oct. 31, 
1971, and Taylor-Tot models 786 and 
787 should be returned—Cosco’s to 
the factory, Taylor Tot’s to the deal- 
er where purchased for free exchange 
for redesigned models. 

If you own Pride Trimble models 
875 to 879 made between Apr. 1 and 
Nov. 30, 1971, or Buckeye Plastic 
models 1280 or 1290 made between 
Apr. 1 and Nov. 10, 1971, write the 
companies for new instruction sheets. 
Installed in accordance with these, 
the seats do conform to the standard. 

Three other seat makers were re- 
cently criticized by the University of 
Michigan's Highway Safety Research 
Institute for violating “guidelines for 
upper-torso restraint construction.” 
Models criticized were the Kantwet 
78, the Peterson 58, and the Strolee 

590. 

Shield vs. harness. Two types of 
safety seats can be produced under 
the federal standard. One has a 
padded shield in front of the child to 
keep him from pitching forward in a 
crash. The other uses а harness. 
Which is best? 

Experts like Dr. Constad of Phy- 
sicians for Automotive Safety told 
me that the objection to the harness 
type is that it does not prevent the 
child’s head from pitching downward 
in a frontal crash. Dr. Constad pre- 
fers a seat like Ford’s Tot-Guard, be- 
cause the child’s head is cushioned by 
the front shield and won’t slam down- 
ward into the chest. 

Experts, however, emphasize the 
imperative need for some restraint 
system. If you don’t have a seat, 
strap a child in with car seat belts 
(it’s better than leaving him unre- 
strained). Don’t rely on holding a 
child in your arms, Forces in a crash 
are too great to let you keep a firm 
grip on the child and prevent him 
from flying free. The safest place for 
a kid is in a well-designed safety seat 
or other restraint. 


Child seat makers now covered 
by federal testing: 


Ford Motor Co., Dearborn, Mich.; Bunny Bear, 
Inc., Nursery Lane, Everett, Mass. 02149; Cos- 
co Household Prods., 2525 State St., Columbus, 
Ind. 47201; Five Filer Brothers, College & Kin- 
der Aves., Grove City, Pa. 16127; International 
Mfg. Co., 2500 Washington St., Roxbury, Mass. 
02119; Jamie, Inc., 239 Schuyler Ave., Kingston, 
Pa. 18704; Peterson Baby Prods., 6904 Tujunga 
Blvd., М. Hollywood, Calif. 91605; Strolee of 
if., 19067 5. Reyes Ave., Compton, Calif. 
90221: Bobby-Mac Co., 95 Morris La., Scarsdale, 
N.Y. 10583; Buckeye Plastics Co., 555 Lancaster 
Ave., Reynoldsburg, Ohio 40368; Hamill Mfg. Co. 
(Firestone), 61166 Van Dyke Ave., Washington, 
Mich. 48094; Century Prods., 2150 W. 114 St, 
Cleveland, Ohio; Pride Prods., 101 E. Alameda 
Ave. Burbank, Calif. 91502: Frank F. Taylor, 
Inc., Frankfort, Ky.; Kantwet Baby Prods., 95 
Chapel St., Newton, Mass. 02195. 
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Check this — 
no-nonsense comparison 
of lightweight chain saws! 


PIONEER | HOMELITE McCULLOCH Remington | Poulan 
FEATURE Т нт — Mighty Mite : 
Holiday 11(1072) — 2071 EZ 150 Auto EZ-250 Mini Mac 6 Power Мас 6 | — Auto XXV 
— т] Manual — ._. Manual | | | | Em | 
T No Comp. бден No Comp. No Comp. No Comp. No Comp. 
ерші" Меш RE Mm 
Baffle Plate Baffle Plate | 
No Screen No Screen | 
221 cu. in. |22 cu. in, 
8 Ib. 9 oz. 


6 Ib. 8 oz. 


Starting Automatic Automatic — No Comp. 


Easy Arc" Easy "Arc" 
@ 50 ft. 80Db(A)  .75Dh(A) | омы — 80DbA,  77DbiA) | 
ше Directional Baffle Plate & | pattie Plate Baffle Plate Battle Plate | 
No Screen үзі Screen | Мо Screen | No Screen No Screen | | e Е 

3.14 cu. in. 32е. in. 2.3 cu. in. 2.65 cu. in. 2.5 cu. in. 1.7 cu. in. 2.2 cu. in. 2.2 cu. in 

|. 91b. 8 oz. 3 Ib. 10 oz. 9 Ib. 7 02. 916.102, 1016. 8оғ, | 6 Ib, 1202. 7 Ib. 4 oz. 6 Ib. 7 oz 
! ЕТ? 1 Pce. 


' 1 Рсе. 1 Pce. ] Pce. 

2 Pce. 2 Pce. à Pce. 1 Pee. 
ТЕ ГЕР e и |р ТЕ 
Hard Nose Hard Nose Hard Nose Hard Nose Hard Nose 


Capacity — | +з f ‘ Д ры” .4 x Jl pt. | , әры .52 pt. b pt. N 


87 Db(A) 


88 Db(A 80 [А 


Straight Stack — Baffle Plate 
No Screen No Screen 


Straight Stack 
No Screen 


| | Displacement 
& 


Oil 1 oe KU es | = | = | 
rx. ——— 1| Automatic | 2] 
Chain | М Automatic Automatic Automatic Automatic 
Manufacturers iz 
Suggested | 149.95 164.95 184.95 149.95 224.95 129.95 199.95 179.95 
Retail Price m. 
Lus | 7 e 


“Crank Counterweight Only Ge Side 
p^ . 


Li 
, 4. 
Р їй 
aee 
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_ Feature for feature for feature, nothing 
_ can compare with our new Holiday ІІ and 
°“ our 2071. The facts speak for themselves. 

f” Case in point. Both our saws have exclusive 
""Easy-Arc" starting that gets the saw going with just 
a gentle pull. No one else can boast this feature. 

Both saws are also equipped with the exclusive 
sureguard Safety Chain. 

And Pioneer lightweight chain saws are 
engineered by the same company who brought you 


| - the famous Lawn-Boy Power 
Mower and Johnson and 
! | Evinrude outboard motors. 
PIONEER Superb engineering. 


So check the chart then check 
CHAIN SAWS out Pioneer at your dealer. 


BY THE MANUFACTURERS OF EVINRUDE AND JOHNSON OUTBOARD MOTORS & SNOWMOBILES AND LAWN-BOY POWER MOWERS 
Galesburg, Illinois, U.S.A.; Ontario, Canada 


Emission Controls Making Your Engine Balky? 
[Continued from page 141) 


VACUUM a pre-emission-control engine) with- 
OIAPHRAGM — out a noticeable loss in performance. 


COLD AIR 


AIR HEATED 
BY MANIFOLD 


HEATED AIR 
ENTERS CARB 


STOVE 
The heated-air intake system is on many 
new engines. When intake air is below 100 
degrees, intake-manifold vacuum causes 
sensor to activate diaphragm, closing the 
damper. Air is then drawn through the 
stove around the hot exhaust manifold— 
permitting better atomizing of the fuel-air 
mix for improved combustion at warmup. 


ENTERS HERE | 
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Sensor, held in left hand, is a thermostat 
with a valve inside. Valve allows proper 
amount of intake-manifold vacuum to reach 
the vacuum-diaphragm motor. Movement 
of the motor's diaphragm (connected to the 
damper) causes the damper to open and 
close. An inoperative motor or sensor 
can't be repaired, but must be replaced. 


ning when ignition is switched off. Depend- 
ing on the type, solenoid can be adjusted 
with a wrench or screwdriver. With the en- 
gine idling at normal temperature and using 
a tach, turn the solenoid's adjuster until the 
specified idle is obtained. Adjust with the 
air cleaner in place. 


The manifold heat-control valve, one ої the 
most neglected parts on an engine, should 
be checked frequently. If it's rusted tight, 
free it by squirting а lubricant-cleaner like 
Delco-Rochester X-88 on the shaft, tapping 
the valve with a hammer. Not too much 
muscle on the hammer, or you will break 
the valve. 


For top driveability, you’ve got to 
follow the owner’s manual to the let- 
ter, performing engine maintenance 
and tuneups at the intervals specified. 
Many things can be done only by a 
knowledgeable service technician with 
expensive equipment. But there are 
important emission-control compo- 
nents you can check and fix yourself: 
the PCV system, air-induction damp- 
er, and throttle positioner. These con- 
trols are often overlooked, but their 
malfunction can contribute to three of 
the most common problems that occur 
with emission-control engines: hard 
starting, stumbling on takeoff, and 
dieseling (engine keeps running after 
you switch off the ignition). 

Why do controls malfunction? Not 
changing oil at recommended inter- 
vals; driving only a few miles each 
day; and not using high-quality deter- 
gent oil. All can cause the PCV sys- 
tem to clog. When the system is 
partially or completely blocked, the 
air-fuel ratio entering the combustion 
chambers is altered, and may cause 
hard starting and stumbling. 

Engine heat, dust, dirt, and mois- 
ture can contribute to an inoperative 
throttle positioner and air-induction 
damper. A bad throttle positioner can 
cause the engine to run after the igni- 
tion is switched off. An inoperative 
air-induction damper can cause ап 
improper air-fuel mix to enter the 
cylinders. Although these three con- 
trols may cause serious driveability 
problems, they don’t have to. They’re 
easy to check and fix. Here’s how: 

Continued 


REQUIRED SERVICE INTERVALS FOR EMISSION-CONTROL CARS (months or thousands of miles)* 


FORD CHRYSLER | AMERICAN MOTORS‏ ا 


| Air-Cleaner Element Replace each 24/24 Replace each 12/12 


Thermo-Controlled | 
| hir Cleaner 


Filter, ECS Canister Replace each 24, 24 


Inspect 4/6 


PCV Valve & Filter Replace each 24.24 


PCV System, Hose & 
| Connections 
Coolant, Level & 
Protection 


Inspect each 6 mos. 
Replace each 24/24 


og Inspect 46 then each 12/12 
| Filter, Fuel Pump Replace each 12/12 

i Replace each 12/12--по lead 
| Spark Plugs Replace each 6.000—lead 


Inspect 12/12 then each 24/24 


Replace 4/6; then replace every 
other oil change. Oil change is 4/6 


Inspect each 12/17 
Replace each 12/12 


Replace each 12:12 


Replace canister each 24/24 


Clean at 12 mos. 
Replace each 24 mos, 


Not listed Not listed. 
Replace each 18,000 miles 


Replace each 12,12 


Replace 6,000 
Replace each 
18,000 miles 


Replace each 18,000 


Inspect 12/12 


Replace filter each 6/6 
Replace valve 12/12 


Replace if plugged or sticking 
Clean filter 12/12, replace valve 


Replace 18,000 


each 24,000 miles 


Clean each 12/12; replace as 
needed 


*Example 24/24:24 months or 24,000 miles, whichever comes first 


Not listed 


[wee 0 | mpm 


inspect before 
each winter 


Not listed 


Replace 6/6 


12 careers to think about. 
Choose one and get set for an exciting future! 


Careers used to be for those who went 
to college. 

Those not so fortunate had to settle for 
jobs. 

It's not necessarily so, today. 

Take a look at the 12 careers described 
here—careers that should boom in the years 
ahead. Careers with excitement, growth, 
satisfaction—for those who are prepared. 

ICS—the world’s most experienced home 
study school—can help you prepare yourself 
in any of these 12 growth careers. With ICS 
you get complete t rou training in the 
field of your choice. Each of these programs 
is completely up-to-date, prepared by experts 
in the field. More than 84 million men and 
women have enrolled with ICS...over 8,500 
companies have used ICS training programs 
...and ICS graduates have made names for 
themselves in all major careers. 

Here's an opportunity to learn for yourself 
—free and without obligation—how ICS can 
help yon make your mark in tomorrow’s 
world. 

Just select the career that turns you on, 
fill in the coupon, and send it to us today. 

You owe it to yourself—and to your future: 
—to look into the career of your choice today. 


RB Scranton, Pa. 18515 


GET THIS FREE! 

1. Demonstration lesson— 
including sample 
questions, showing you 
exactly what it's like to 
learn at ICS. 

2. “Turning Point”—a 
fascinating self- 
evaluation booklet, 
helpful in planning 

ur future. 
booklet— look а! 

present and future Е 
prospects іп the field of Ё 
vour choice. -plusa Й 
descnption ofthe ICS & — 
Program іп this field 
All free—and without 

obligation Send the 

coupon today! 


Accounting 
Public Accounting and Industrial Accounting offer 
many excellent opportunities with high-income 
potential for the trained man or woman. 


Business Management 
To be a successful executive in industry or in your 
own business, you should be trained in many areas 
—accounting, law, labor relations, production 
controls, etc. 


Computers 
A marvel of the electronic age. .but people are 
needed to make them work. Designing programs 
for modern computers is one of the most exciting. 
expanding career fields today. 


Secretarial 
Industry and the legal and medical professions 
offer exciting and rewarding careers and opportu- 
nities for high income to well-qualified secretaries. 


Electrician 
Qualify for any one of several jobs in this exciting, 
fast-moving field. There's plenty of opportunity in 
a wide variety of areas. 

Electronics 
Skilled, trained men and women are needed who 
can plan, design, build, install, maintain and 
repair the electronic machines that run the world. 


TV Servicing 
Learn TV and Color TV Servicing/Repair. Test and 
troubleshoot your own 25" (Diagonal) Motorola 
Quasar II Color TV training chassis. 
Engineering 
Prepare for a career in the basic розов, 
engineering. Every major area of endeavor begins 
with engineering... .civil, mechanical, industrial, 
chemical and electronic. 
Drafting 
With ability and interest in drawing, and a 
technical or mechanical aptitude, you can chart 
your own unlimited career opportunities in the 
drawing field. 
Auto Mechanics 
There won’t be any shortage of work for trained 
automobile mechanics in the foreseeable future! 
Already there is a critical lack of skilled workers. 
Hotel-Motel Management 
If you like traveling, meeting new people, living in 
exotic places, variety in your daily routine... you'll 
certainly enjoy a career in this exciting field. 
Interior Decorating & Design 
There are many rewards for you in the field of 


interior design. Use your skill to decorate your 
own home or to help your friends. 


ICS...help is here. 


1 Mail to Scranton, Pa. 18515 2.А113Ү М 

Ш Rush me free details, plus demonstration lesson, on preparing for one of these | 

г | exciting careers іп the comfort of my home: lil 

b] Name Age n 

E | Address | Apt. En 

- City —— ا‎ a A - 
C Hotel/Motel C] Business Management [| Secretarial Approved for Veterans 

Ш C Accounting Г] Drafting Г] Electrician TRIN ii 
Р ; 2 - Approved for Federally 

| ІҢ [ ] Engineering [ ] Electronics [ Interior Decorating Insured Loans. Bm 

ке & Design | 
E C] Computers [ ] TV Repair & Servicing Cj Auto Mechanics мани баай K 
ix О High School (For those who would like to earn an ICS High School Diploma) Council. Їй 
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6lelo. 
People Size 


Saw 
trims trees, 
goes 
A 


"БІБ. 7 oz. 
without 
bar and chain 


Ж: E] The Pony chain saw is 
, 4” big enough and rugged 
MET enough to do any man- 

E PT size job. Trim trees. Cut 
Е \ brush. Saw firewood. 
D Build furniture, too. And 
small enough to go 
anywhere. Instant 
fingertip starting. 12" 
cutting blade. Full 
automatic oiling. Fully 
warranted. Its the must 
"see" saw. Small price. 
Big value. 

Five other Lombard 
chain saws; from the 
"full-size" 4.2 cubic-inch 
Comango, to the Super 
Lightning Anti-Vibe, the 
"pro-designed'" vibration- 
free power model. 

Trot or gallop over to your 
nearest Lombard dealer 
and put your brand on 

our Pony. 


SUPER 
LIGHTNING 


POWER EQUIPMENT 


4181 Rocky River Drive, 
Cleveland. Ohio 44135 
Available throughout Canada 


rf 
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Emission Controls Making Your Engine Balky? 
[Continued] 


The PCV system. Break out your 
tools and remove all the PCV hoses, 
tubes, and fittings. Clean them with 
compressed air and solvent. Hoses 
that are deteriorated, cracked, or fully 
clogged should be replaced. Buy a 
new valve | with the proper part num- 
ber for your car) and stick everything 
back together. Change oil and your 
carburetor can again receive the air- 
fuel mixture it was calibrated for at 
the factory—if the filter in the fuel line 
between the carb and fuel pump isn't 
clogged. To be on the safe side, re- 
place the filter. New paper filters 
should be soaked in gasoline for five 
minutes before installing. 

Air-induction system. Because of 
the lean carburetor settings, air en- 
tering the carb at startup should be 
warm—difficult when the engine's 
cold. Thats why the air-induction 
damper is used on many late models. 
If the damper's not working right, 
your air-fuel mixture is thrown off, 
and the correct amount of vapor isn't 
transmitted from the carb to the com- 
bustion chambers, even though the 
PCV system is working. 

To see if the damper is working, 
check its position (with the engine 
cold). It should be horizontal, allow- 
ing you to see back through the air- 
cleaner's snorkel. Now start the en- 
gine and let it idle. Immediately the 
damper should close, blocking off the 
snorkel, so the cold air will be drawn 
up around the warm exhaust manifold 
and heated. If the damper is func- 
tioning properly, it'll slowly open up 
as the air cleaner becomes warm to 
touch. 

If this doesn't happen, something's 
wrong. Because of the damper's sim- 
ple construction, the chances of the 
damper being stuck are almost nil. 
If the hoses are in good shape and 
are properly connected, check the 
damper's vacuum-diaphragm motor. 
Apply at least nine inches of vacuum 
with your mouth or a vacuum pump 
to the motor's vacuum fitting. As long 
as vacuum is applied, the damper 
should stay closed. If it doesn't, re- 
place the motor. If the motor moves 
the damper up, then only one culprit 
is left—the sensor. Replace it. Motor 
and sensor replacement packages con- 
tain detailed instructions. 

Throttle positioner. To minimize 
the risk of stalling on engines with 
emission controls, higher idle speeds 
are necessary, which means the throt- 
tle must be opened wider. On many 
late-model cars, a throttle solenoid 
positioner Is used in place of a dash- 
pot to hold the throttle open. When 
the ignition is on (if the solenoid is 
working properly) the solenoid is en- 


ergized and its plunger holds the 
throttle open the proper amount for 
good idle. When ignition is switched 
off, the solenoid de-energizes and lets 
its plunger retract, allowing the throt- 
tle to close more fully. If the solenoid 
is not adjusted properly, or if it 
is inoperative and the plunger won’t 
retract, dieseling may occur. If the 
plunger won’t extend when ignition is 
switched on, you may get rough idling 
and hard starting. 

To test for an inoperative solenoid, 
remove the solenoid's two wires. 
With jumper wires, ground one of the 
terminals, and jump the other termi- 
nal to the battery. If the plunger ex- 
tends, the solenoid is okay. lf the 
plunger doesn't move, replace the 
solenoid. 

Adjusting the solenoid. It’s easy. 
With the transmission in neutral (on 
a stick shift) or drive (on an auto- 
matic), let the engine idle at normal 
operating temperature. Leave the air 
cleaner on, and turn the solenoid’s 
idle-speed adjusting screw until you 
get the specified idle speed, using a 
tach. Then, with the engine still run- 
ning, adjust the standard curb idle- 
speed screw (if the carb has one) un- 
til it just touches the throttle body 
stop. ‘Then back off one full turn. Be- 
fore you do all this on a car with an 
automatic transmission, be sure the 
parking brake is firmly on. 

Before you close the hood, there’s 
one item we haven’t mentioned that 
you can check: the heat valve. This is 
one of the most neglected pieces of 
equipment on an engine. As a result, 
it's often rusted and inoperative. If 
it's stuck open it can cause carbon 
buildup in the intake manifold. If it's 
frozen shut it sends extra heat to the 
carb, giving poor gas mileage and 
causing hard starting on hot restarts. 

Free the heat riser by lubricating 
it with graphite and cutting oil (or 
a lubricant-cleaner like Delco-Roch- 
ester's X-88) , tapping the riser lightly 
with a hammer. Once it's free, check 


and lubricate it once a month to make E 


sure 1t stays free. 

Preventive maintenance has always 
been important to good engine per- 
formance. With sensitive emission- 
control engines, it's even more impor- 
tant. The proper functioning of the 
controls just mentioned can mean the 
difference between a car that's a 
pleasure to drive, and one that gives 
you a headache every time you turn 
the key. 

Checking, repairing, and replacing 
parts as necessary will not only mak^ 
your car perform better—it will aid 
in reducing the emissions that pol- 
lute the air we breathe. Hs 


ү SERVICING, 
COMMUNICATIONS, 


ELECTRONICS 


С ELECTRICAL 
| APPLIANCES 


FOR BEGINNERS 
FOR Е ХРЕ RIENC ED 
FOR HOME OWNERS 


TECHNICIANS 


3 needed skills 
NRI can teach you 
at home E 

NRI courses use easy 
“bite-size” texts to show 

you how to service T V-Radio 
Repair Cars or Appliances 


"Hands-on" Training pays off 


Learning TV-Radio, Automotive Servicing or Ap- 
pliance Repair at home is easy, exciting, and profit- 
able...thesimplified NRI way. 

NRI was the first to supply home study students 
with custom-designed training kits to give practical 
hands-on experience as you learn. You learn quickly 
with NRI, thanks to such features as the exclusive 
Achievement Kit (sent the day you enroll), “‘bite- 
size" texts, and custom training equipment. 


Practical Testing Equipment Provided 


Most NRI courses include professionally engi- 
neered testing equipment. With NRI's TV-Radio 
Servicing course, you receive your choice of black 
& white or color TV Kit. The Automotive Servicing 
Students get an NRI scope/analyzer and other tools 
and Training materials. Application of this equip- 
ment allows you to earn money almost from thei 
start of your training. 


Earn $5 to $7 an hour, in your spare time 


Tens of thousands of NRI graduates are proof it is 
practical to train at home. Keep your present job 
while preparing for a better one and earn $5 to $7 
an hour extra in spare time. Fix your own equip- 
ment, or earn money making repairs for friends 
and neighbors. NRI shows you how. 


Train with the leader—NRI 

The same training innovations which have made 
NRI the leader in technical training at home are 
now available to you. You'll proceed at your own 
pace...guided and assisted wherever necessary 
by one of NRI’s staff of home training experts. It's 
the convenient way to learn a skill. 

But you must make the decision. Mail the card 
today for a free full-color catalog in the field of your 
choice. No obligation. No salesman will call. If the 
reply card is missing, write to NRI at the address 
below and ask for the catalog. 


NRI TRAINING 
3939 Wisconsin Avenue, N.W. 
Washington, D.C. 20016 
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Announcing 
— , the Great Seal 
of the 
United States. 


New Silicone Form-A-Gasket rubber 
base adhesive-sealant resists more 
chemicals and gases, resists higher 
and lower temperatures, resists 
higher pressures and bonds to more 
things than any of our previous 
products. 


And they are the standards of the 


dustry. 
— our name is our bond ermal 


The Permatex Co.. Inc.. P.O. Вох 1350, West Palm Beach, Florida 33402 


E 
“Те 


Tr | 
IN ELECTRONICS. 
Оп our small, friendiy rm A the emphasis is on Living as well 


as Learning. Extra-curric г social : activities, student clubs, a 
student operated radio 


mimi renes memoir | 


| | VALPARAISO TECHNICAL INSTITUTE fig 


Dept. PE, Yellowstone Trail, Valparaiso, Indiana 46383 


DO YOU REALLY WANT. 5 
ТО MAKE:HIGH WAGES? 


If you're truly serious, we can show you how. 

Since 1955 we've trained thousands of men 
for high-paying careers as Heavy Diesel Equip- 
i Operators and Mechanics. We can train 


oo who know how to operate and maintain 
Dozers, Graders, Scrapers and Cranes have the 
skills that earn top wages—the same skills you 
can acquire. 

National School of Heavy Equipment trains 
operators in the driver's seat at the controls 
working on actual construction projects. And 
diesel mechanics also learn by working on real 
machinery. 

Accredited School . . . National is the na- 
tion's only strictly resident heavy equipment 
training school accredited by the National 
Association of Trade and Technical Schools, 
Washington, D.C. Veteran approved. Take the 
first step to a career of high wages. Write 
today for details on how you can qualify. 


First choice in low flites 


Why first? Because Smokey is the 
only trailer in its class to offer 
revolutionary design in the areas of 
comfort, conveniente, structure and 

safety. 


О Cushion-Torque Suspension 
О Thermo-Core Walls 

[1 Mortise & Tenon Cabinets 

О Space-maker Frame 


‘TIONAL SÊBARE . Phone Tüacosdasn 1 


NATIONAL SCHOOL Phone 704-392-1359 
OF HEAVY EQUIPMENT, Dept. A-63 


ро. Bix 8529, Moores Chapel Road, Charlotte, N.C, _ Why not make the best dollar value 
28208. 


in low flites your first choice? 
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I 

| For brochure апа name of 

| Please send те FREE illustrated school catalog and your dealer, write: RY 

i complete information. | understand there's no obligation, INFORMATION SERVICES, 

| | P.O. Box 292, Marshall, Michigan 
| МАЕ mac act races ИЕ а ] 49068 
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Centennial Lockbox House 
[Continued from page 146] 


or lakeshore sites). With poles, yo 
can erect rafters before framing an 
walls, to work under a big umbrella. 
® No fret about header spans abov 
windows. With conventional framig 
this would be critical in a glass-wall 
house. Here, structural load is born 
by the poles. These must be special 
order construction poles. Ours 
southern yellow pine, pressure-treate| 
with pentachlorophenol by means с 
Koppers’ Cellon process. The solven 
carrier for the penta is LPG, whic 
evaporates to leave the preservativ 
crystals locked deep in the wood. 

Until now, little has been publishe 
on pole-and-beam techniques. TI 
best I’ve seen is an FHA reprint yo 
can get for 50 cents from Ameri 
Wood Preservers Institute, 1651 Ol 
Meadow Rd., McLean, Va. 22101. It 
skimpy on specific how-to, but it ha 
some good embedment tables an 
back-filling tips. 

A “thinking man's" house. Lockb 
construction must proceed in logics 
sequence, since you're raising heav| 
(and therefore potentially dange] 
ous) timbers to considerable height: 
We'd recommend that you think of 
as a two-summer project. You coul 
—with dedicated use of your week 
ends and vacation—get the structu 
roofed during the first summer, the 
close it with a reinforced-plastic fil 
(such as Griffolyn) and continu 
work through winter when possibl 

Is it do-it-yourself? A recent surve 
shows that over half of today's vaca 
tion homes are entirely or substantia 
ly owner-built. The Lockbox—be 
cause of its unique design and heav 
timbers—is something of a speci: 
case. But if you can count on the hel 
of husky teenaged sons (or boyfriend 
of daughters), you'll be able to swir 
it, A minimum crew of four (prefe 
ably five) is essential for wrestling u 
the pole-and-beam skeleton. 

Don't make the mistake of ass 
ing friends will offer help. I'm sur 
you've often read—as I have—of do-il 
yourself house projects that wer 
crawling with willing volunteer: 
eager to get involved. Unless I hav 
unusually inept ог self-protectiv 
friends, such accounts must be ве 
down as myth. My experience h 
been that friends make themselve 
scarce while a muscle project of thi 
magnitude is in the works. My ow 
father—a professional carpenter—car 
celed a visit from California when h 
learned what I was up to. l 

My building partner, Ron Nelso 
and I were able to manage with per 
odic student help from the archi 
tectural school where Les Walke 
teaches. The heroes of this crew hav 
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Centennial Lockbox House 
[Continued] 


been Bill Bobenhausen, Larry Cohan, 
| and Nick Todaro (all of CCNY), 
whose sustained interest in the proj- 
(есі through drizzle, downpour, апа 
blizzard helped us meet our prove- 
out construction deadline. 

There is, of course, the very real 
possibility that you may have to do it 
yourself. In remote vacation areas, 
what little professional help you may 
find is likely to run scared if presented 

^ with an unusual site or structure. 

' Their confidence is in the humdrum 
routine. То check this point, we 1п- 

. vited one of the best builders in our 

mountain area to visit the site and 

have a look at our plans. We ex- 
plained that the worst construction 
weather on record (10 consecutive 
weekend work sessions rained out) 
had put us behind schedule, and we 
sought a professional crew to help us 
meet our editorial deadline. He 
gulped at our mountainside, bugged 
his eyes at our poles, and beat a hasty 
retreat. Thereafter, he wouldn't even 
answer our letters. 

So: to demonstrate that you can go 
it alone, we've erected our entire pole- 
and-beam skeleton—and roofed it— 
without letting a professional touch 
the project. The only exceptions: 

€ A licensed dynamiter to blast the 
holes for our four major poles. (Get- 
ting a jackhammer to the site for 
setting the charge was no problem: 
Country pros are used to working at 
great distances from their compres- 
sors; our man thought nothing of un- 
reeling 150' of air hose.) 

е The manufacturer of the aerobic 
system enclosed the tank in an in- 
sulated plywood shed. 

€ A crew of electricians ran our 
220 power line down the mountain. 
(Another important advantage of 
pole-and-beam construction is that 
you "top out" the structure when you 
raise your first pole; as soon as you've 
locked any pole into the grid, you've 
provided a sturdy attachment for 
your entry cable. Without a depend- 
able power source, early on, you'd be 
lost. This is a portable-power-tool 
project; whether you buy or rent, 
you'll need at least a 7" circular saw, a 
saber saw, a 1%” drill, a belt sander.) 

Be assured of one thing: For chal- 
lenge and reward, raising the Lockbox 
is an adventure to match Everest. In 
our next issue, we'll take you further 
into the construction by detailing the 
triangular-entry and  kitchen/bath 
wings. And in July we'll demonstrate 
the two new roofing systems we ap- 
plied to the house. The Lockbox 1s 
a showcase of innovations in building 
techniques and products. We'll be 
sharing them all with you. "E 
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$197? 5uperscope. inc 


Complete 
Book of 
Fly Fishing 


Now—a newly revised, absolutely up-to- 
the-minute edition of Joe Brooks great 
book on fly fishing! Complete info on the 
new rods, lines, leaders, flies, nymphs, 
streamers — and the latest techniques! 

This is Joe Brooks’ classic on fly fishing 
—and he has poured all the expertise of a 
lifetime of fly fishing into this big, lavishly 
illustrated book. 

You get everything about fly fishing. All 
about rods, reels, lines, the best casting 
techniques for streams, surf, lakes, salt- 
water areas. Complete coverage of just 
about every fish ever taken on а fly. And, 
over 150 photos and how-to illustrations . 

Joe Brooks covers fly fishing from every 
angle—you get an encyclopedic amount of 
info, the very latest on everything, and all 
the insights and success secrets of Amer- 
ica's top fly fishing pro. It's all in the new, 
bigger, better COMPLETE BOOK OF 
FLY FISHINC! Апа, this marvelous “fish- 
erman's bible" is yours for only $5.95! 


POPULAR SCIENCE/ 


OUTDOOR LIFE BOOKS NAME 
Dept. Р572, P.O. Box 226 

Manhasset, N.Y. 11030 ADDR ESS 
Please rush my copy of the 

COMPLETE BOOK OF FLY CITY. . 
FISHING. | enclose $5.95 


in full payment. 
MONEY-BACK GUARANTEE 


"Avoid Post Office delay. 


91157 


, 8174 Vineland Ave., Sun Valley, Calif 


| SUPERSCOPE | 
You never heard it so gaod * 


by Joe Brooks, 


America's top fly caster 


„ша 9 кі зілі tu кас кс wile sedi lice ә зіні 


“ГІР 


Include zip code number. 


STATE 


Lr = 
TS NOISY VALVES & LIFTERS 


STORES LOST COMPRESSION 
Pow Bas 
Bu 


mae ен STARTING & AT 
а TION EVEN IN 
“SERO WEATHER 


| DANGER! | MAY CAUSE EYE IRRITATION 
| ER! HARMFUL OR FATAL it SWALLOWED 


Read Precautionary Label of Back 


NET ONE U. $. QUART 


a 

E 

m 

| 
| 
Ё 
| 
[ | 

| 1510 М 
| 


FREE Get some 


hints from a REAL engine 
expert, Smokey Yunick. 
Send large, self-addressed, 
stamped envelope and we 
will send 32-page booklet. 


THE SHALER СО. 
Wisconsin 53963 


Waupun, 
In Canada: Canadian Shaler 
Products Co., Ontario 
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Great Inventions: The Transistor 
[Continued from page 97] 


After about a year, I expressed a 
strong leaning to continue research in 
the field of my Ph.D. on the behavior 
of electrons in crystals. This research 
introduced me to Walter Brattain, 
later to become one of the co-inven- 
tors of the point-contact transistor, 
and to his problems with semicon- 
ducting copper oxide rectifiers. 

The stimulus imparted by Kelly to 
look for new devices useful in the tele- 
phone business, plus exposure to new 
ideas about electronic mechanisms in 
copper oxide, gave me the perspective 
to conceive the structure of my 1939 
disclosure. The conception is what 
would now be called a junction field- 
effect transistor, or FET. As I said, I 
reinvented the field-effect transistor 
several times about 10 years later, and 
some of its descendants are now front 
runners in the integrated circuitry of 
computers. 

Search for a structure. The copper 
oxide experiments in 1940 were not 
encouraging. World War II was clear- 
ly foreseen. War-related, nonphysics 
activities kept me busy until I re- 
turned from the Pentagon in 1945. 
Kelly then made me co-head of a 
solid-state research group. I worked 
on persuading the group’s best ехрегі- 
mentalists to try to make transistor 
structures that would work. 

What I proposed then are essential- 
ly what are now called insulated-gate, 
field-effect transistors or IGFETs. 
They involved evaporated thin layers 
of silicon or germanium, two semi- 
conductors developed for radar dur- 
ing World War II. A parallel metal 
plate was used to induce a charge on 
the semiconductor surface and thus 
change its resistance and produce the 
valve action of an amplifier. 

They didn’t work. If any effects 
were present, they were a thousand 
times smaller than the best theory 
predicted they should be. Obviously, 
something was very wrong. Our ap- 
plication of creative-failure method- 
ology to this frustration put us on the 
path to the first transistor. 

Surface states. John Bardeen, a the- 
oretical physicist with a background 
like my own, whom I had recruited 
after World War II ended, had the 
key idea: Surface states, previously a 
purely theoretical concept, were hold- 
ing the electrons of the induced sur- 
face charges immobilized and pre- 
venting them from amplifying. We 
stopped trying to make a transistor. 
We followed a principle that I call “ге- 
spect for the scientific aspects of prac- 
tical problems." 

Brattain went ahead full steam to 
experiment with Bardeen's idea using 
germanium, a semiconductor that had 


for many decades been called th 
"useless element" in chemistry texts 
Bardeen and Brattain contrived new 
experiments and observed new ph 
nomena that they saw might permi 
conquering the blocking action of “| 
surface states. 

Success on a phone circuit. They 
then switched research emphasis fror 
basic to applied. On November 23 
1947, they crowned their success b 
talking over the first transistor-ampli 
fied telephone circuit. 

The name “transistor,” later select 
ed for their invention, was propos 
by J. R. Pierce. The first publicly an 
nounced version was the Type A. I 
had two sharply pointed wires tha 
touched a slab of germanium and w 
a “point-contact transistor." Th 
theory of operation and fabrication in 
volved surface treatments, carried out 
by team member R. B. Gibney. 

I still remember one agonizing week 
when treatments failed and no tran 
sistors were made. Even years later 
point-contact-transistor technolog 
still involved mysterious witchcraft 

Seven months after Bardeen’s an 
Brattain’s first amplification of tel 
phone conversation, a demonstratio 
including television amplifiers wa 
presented. All of us who were in 
volved had no doubt that we ha 
opened a door to an important ney 
technology. We were chagrined to fin 
that the New York Times acknowl 
edged the achievement on its radi 
program page in the concluding fo 
of the 14 paragraphs in “The News o 
Radio” column! 

Frankly, Bardeen’s and Brattain’ 
point-contact transistor provoked con 
flicting emotions in me. My elatio 
with the group’s success was balanced 
by the frustration of not being one о! 
its inventors. For the next five years, 
did my best to try to put the La 
and myself—in the lead for transisto 
patents. (Most of my 90-odd issu 
U.S. patents relate to the transistor. 

The junction transistor, But my mos 
important inventive  breakthroug 
came not while I was trying to inven 
a transistor but while designing an ex 
periment to incisively diagnose thi 
surface phenomena of point-contac 
transistors. The structure I devised 
I suddenly realized, was itself a tran 
sistor. It was patented as the junctior 
transistor. 

I was disconcerted to realize tha 
for at least a year I had known all th 
concepts needed for the invention, bu 
had not put them together until th 
point-contact transistor provided th 
challenging stimulus. The junctio 
transistor made a business success o 
the transistor radio, the eyeglass 

Continue 


"How сап a garden tractor that | 
looks so good be so tough?” | Here's how: 


Sow Direct drive 
lo rear wheels. 
No belts! 


solid 
siructural- 
- ш steel 
ewe frame. 


l-inch-thick X3 Qai 
wheel = 
spindles. 


drives mower. 
No belts 
to attach! 


The heavy-duty frame isn't afraid 
of hard work. Old-fashioned belts 
have gone the way of rumble 
seats; a direct-drive power train 
brings power to rear wheels. A 
power-take-off shaft replaces 
belt connections for attach- 
ments—makes hookup sur- 
prisingly simple. A favor- 
ite feature of the mower: 
you drive the tractor up 
and over it to position it 
underneath for installa- 
tion—no more struggling 
to shove the mower under! 


Want more? The tilt-away 
steering wheel lets you 
step aboard without ac- 
robatics . . . the hydro- 
static transmission 
makes you an instant 
expert (one handle 
controls forward, re- 
verse, stopping)... 

| swing-up hood and rear 
deck expose major service areas. 


A word from the sponsor. New 
Holland is a Division of Sperry 
Rand Corporation. In addition, 
farmers have made us the coun- 
try's leading manufacturer of spe- 
cialized agricultural equipment. 
Both good references! 


For the name of the New Holland 
dealer nearest you, phone toll free 
800/631-1972. (In New Jersey, 
800/962-2803.) 


available with wide range of ^". d Moe M ee || thinks its a sports саг! 


> attachments? 48-inch mower: Жама d ak ae WM EIUS ТАРАН, | 

"snow-thrower, tiller, 2-wheel-dump |." - 0. У WF U | | : 
Loop ru И NEV HOLLAND 
8-р. compact garderitractor" 2-7 | | v P. 
also available... | | ee 
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THE | 
WORLDS LARGEST 39 
LINE OF MINERAL RSS 
& METAL DETECTORS 


$269.50 


PRICES START AT 69.50 AND UP. 


FOR FREE COLOR CATALOG WRITE TO 
WHITE'S ELECTRONICS 


RM. si MH PLEASANT VALLEY ROAD 


Get big-pay 
power With 


NTS Home 
Training! 


ELECTRONICS DIVISION. 


| m Master Course 


` SOLID-STATE 
315 SQ. IN. 
COLOR TV 


in Electronic 
Communi- 
cations 

m FCC License 
Course | 

m Master Course in 
Electronics 
Technolo 

m industrial and 
Automation 
Electronics 

m Computer 
Electronics 


aw . Е Шы ; 
- @ Gente Eu в el 
^r ТЕР a 


E. 
г... 


m Basic Electronics 
Up to 32 kits . . . Build 
ur own color TV — 
mpu-Trainer — oscillo- 
Scope — many others. See 
catalog for details. 


HOME APPLIANCE DIVISION. 


= Home Appliance 
Master Technician's 


Course 

= Home Appliances 
Servicing 

= Handyman Appliance 
Repair 


Up to B kits includin 
new exclusive Circui 
Trainer. See catalog 
for details. 


APPROVED FOR VETERANS | 


ACCREDITED MEMBER: National Home Study 


Council, National Association of Trade & 

Technical Schools. n" | 
Send for FREE SM | 
illustrated catalog I 


th um. 
and complete 5 WMV 
information on the XT 
field you choose. c 
Sample lesson included. ' 


CLASSROOM TRAINING AT LOS ANGELES 
NTS occupies a city block with over a mil- 
lion dollars in training facilities. Check 


NATIONAL === SCHOOLS 


TECHNICAL 


Worldwide Training Since 1905 


Goldmaster 66 TR 


SWEET HOME. OREGON 91386 "x 


в Audio Electronics Servicing 


4000 So. Figueroa St., Los Angeles, Calif. 20037 
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LEARN 
MEAT CUTTING | 


F ан help. Thi we 
- — фонд il. ET a iter es, Снт ын Y 
pow anne „bié new Illustrated амы 
саан, мо obligation НТ 
NATIONE SCHOOL "оғ "MEAT CUTTING 
Dept, 51-H, Toledo, Ohio 438604 


<N LÁ any watch 


|... SWISS OR AMERICAN 


3 Unique, modern Sweazey System starts you 
; Inaking repairs right away. Develops skill 
step һу step at home in spare time. 
Diploma awarded, Free sample leason. No 
oblization. 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 452 Fox River Grove, Illinois 60021 


Train now for a rewarding technical career 
— with real opportunity, security, and high 
pay! NTS gives you a wide range of fields: 
Color TV Servicing, Auto Mechanics, Air 
Conditioning, Home Appliance Repair, and 
many more! You learn on the actual tools 
and equipment of the trade — yours to keep 
at no extra cost! It's fast, easy, exciting 

.. and it really pays off! 
Get moving today! Mail coupon, receive 
NTS color catalog FREE! No obligation, no 
salesman will call. 


MECHANICS DIVISION 


m Master Course in 
Auto, Truck, & Е 
Diesel Mechanics |. 

= Automotive Ж; ‘ 
Mechanics 

" тка Е Е" 

eavy Du 
Mechanics 

= Engine 
Tune-Up & | 
Electricity = 


B-unit electronic 
diagnostic kit, 

109-pc. tool kit. , 
бее дамы. for details. 


AIR CONDITIONING, 
REFRIGERATION 
& HEATING 
DIVISION 

= Master Course in 


Air Conditioning, 
лн [a 


Hea 
x m Air Conditioning E 
Heating 
m Refrigeration 


ги 15 kits. Leak detector, 
ua Hermetic analyzer, tools 
| ge & others. See catalog 
ЧА for details. 


SCHOOLS 


Worldwide таеже Since 1905 
4000 So. Figueroa St., Los Angeles, Cal. 90037 


Please rush FREE catalog and sample lesson for di- 
vision checked below. Check one only. 


O ELECTRONICS DIVISION (Dept. 202-052 


J Г] AIR CONDITIONING, REFRIGERATION & 


i 
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a 
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HEATING DIVISION | 
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p C HOME APPLIANCE DIVISION 


Name Age 


Address 


City —— 5» Skate 
[] Check for veteran training under new G.I. Bill. 
[] Check if interested ONLY in classroom training at Los Angeles, 
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Great Inventions: Transistor 
[Continued] 


frame hearing aid, and later the trai 
sistorized computer. 

But a useful transistor was not bo: 
simply as a consequence of its co 
ception. The name “регѕіѕіог” wa 
not inappropriate. Morgan Sparks 
who reported to me then and to who 
I today report as an executive consu 
tant, tried for well over a year t 
fabricate really good ones. Disa 
pointment followed disappointment 
An improvement in research facilitie 
led to the final success. 

Growing crystals. The key researc 
decision was, interestingly enoug 
made not іп the research group, but 1 
the development group—by Jack Mot 
ton, whose job was to make transisto 
manufacture feasible. Gordon Teal, 
physical chemist in the research de 
partment, had been trying to sell 
program for growing large singl 
crystals of germanium. I сопѕіаегеҷ 
this unnecessary for our research; wi 
could cut adequate specimens fro 
available polycrystalline ingots. 

But Morton, as head of the develo 
ment group, wanted the better pra 
duction yields he might get from un 
form single crystals. He bought Teal 
idea and authorized developing crys 
tal-growing apparatus. The resultin 
crystals proved to be one of the mos 
valuable of all tools for semiconducto 
research. Furthermore, Sparks, Tea 
and I saw how to utilize the crysta 
growing apparatus to prepare crystal 
containing the desired junction-tra 
sistor structures. 

Transistorized fuses. The first goog 
junction transistor was presented pub 
licly in 1950 when I described it at a 
international semiconductor confer 
ence. It was a high-power, low-fre 
quency device, and aroused so littl 
interest that it was omitted from th 
report of the conference. 

An unusual stimulus hastened th 
development of the first really impo 
tant junction transistor. In late 1950 
I went as an expert consultant on m 
World War II specialty, operation 
research, to visit U.S. forces Іп Kore 
There I learned of the need for prox 
imity fuses that would make morta 
shells much more effective. I late 
discovered a lack of programs foi 
transistorized fuses and urged tha 
some be started. 

At the Labs, R. L. Wallace наў 
that we could do much better if we 
used not point-contact transistors, bu 
instead nonexistent but possible form: 
of the junction transistor. 'This lec 
Morgan Sparks and me to try again 
and with Teal’s cooperation in early 
1951 we made the first microwati 
junction transistor. The transistor in: 
dustry was launched. ZE 


Dont muddy. 
(Пе googol. 


*Googol: The largest number of things that has a name. Webster 
defines as the number one followed by a hundred zeroes. 


There are googols of little creatures squig- 
gling and burrowing, flitting and squishing 
under the mud, through the swamps and over 
the sandy marshes. Sea squirts, copepods, lug- 
worm larvae and the babies of little fish. Each 
with a kind of a brain, each with the breath of 
life. But their life is ebbing. And as they start to 
go— you do, too. 

You are standing on the threshold of time 
in as sacred a place as any in the world. It's 
where the life of the water and the life of the 
land converge in biological blur. These are the 
wetlands—the swamps and the mudflats that 
sometimes smell like rotten eggs. These are the 
marshes, clogged with weeds, swarming with 
bugs, teeming with beautiful life. This is where 
the moon moves the water in shallow ebbs and 
floods; where the sun pierces down to the ooze 
and the nutrients flow in a strange and mar- 
velous way. Nowhere else except here in these 
sopping grounds is there so much life in so 
much concentration. But the life is dwindling. 
And as these lands start to go—you do, too. 


These squishy, mushy lands are where most 
of our fish are born, the fish that feed the fish 


that feed the fish that fill the sea. These narrow 
strips of estuarine land are where the birds 
come to rest and nest and feed; and they are tied 
inexorably to the life support for the raccoons 
and the bears and the deer a hundred miles 
away. And to you. 

In California, most of the wetlands are 
already gone. In Florida,they're going fast. Once 
there were 127 million acres of interior and 
coastal wetlands. Now forty per cent are gone, 
the precious specks of life in these treasured 
lands exchanged for yacht clubs and marinas 
and industrial growth. As we dredge the bays 
and fill the marshes and cover the mud with 
asphalt; as we spray our poisons and scatter 
our waste and spew oil upon the waters— we 
destroy forever the great forces of life that 
began millennia ago. 

But now we have gone too far. Because this 
planet belongs not only to us but to them as 
well. To the umpteen zillion other things that fly 
in the sky and roam on the land and swim in the 
sea and burrow beneath our feet. 

Now, especially now, if we will only stop to 
think — perhaps we will think to stop. 
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Let Bell & Howell Schools 
help you get ready for a 
rewarding Color TV 
Service Business 
of Your Own 


Ultra-rectangular, 

25” diagonal with 

full 315 sq. inch 
screen. Lets you 

view more of the 
transmitted image. 
25,000 volts. 45 
transistors, 55 diodes, 
4 advanced IC's. 
3-stage solid-state IF. 
Solid-state VHF, UHF 
tuners. Automatic fine 
tuning and many other 
quality features. 


BUILD, KEEP 
THIS FAMOUS NAME 
25” DIAGONAL SOLID-STATE 

7777 COLOR TV KIT 


BUILD, KEEP, USE ALL FOUR OF 
THESE PRECISION QUALITY KITS 


ІШ INCLUDES— 

| Transistorized Meter 
| а T |: . a multimeter for 
| ^, = 4 current, voltage 
INCLUDES — INCLUDES— | and resistance 
Design Console with built- Portable 5-inch, wide-band measurements 
in power supply, test light oscilloscope calibrated for ə registered on a large, 
and speaker. Plus patented peak-to-peak voltage and | easily-read dial. 


plug-in Modular Connectors. time measurements. 


FREE! MAIL CARD TODAY FOR ALL THE FACTS 
No Postage Needed 
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YOU'LL BE READY FOR COLOR TV... 
B&W AND MOST HOME ENTERTAINMENT 


ELECTRONICS DEVICES 


This exciting new program offers you the first 
315-sq. inch Solid-State Color TV available for 
at-home training. 

As you follow the simple, step-by-step assembly 
procedures, you become thoroughly familiar 
with the most advanced solid-state TV cir- 
cuitry. And as you build this kit you'll prepare 
yourself for a profitable Color TV service busi- 
ness of your own —either full or part time. 


Why Color TV pays better. 


Today, Color TV is the big seller. As Color 
Television goes completely solid-state, the man 
who has mastered this type of circuitry will be 
in demand. Obviously, this is where the money 
is going to be made. 

This new Bell & Howell Schools program will 
also give you an in-depth knowledge of the 
basics as well as TV circuit theory and analysis. 
You'll get the theory and practical experience 
you need to handle radios, hi-fis, stereos, and 
tape recorders. 

You will also receive three precision quality in- 
strument kits which you assemble and keep. 
These are highly sensitive professional instru- 
ments which you'll use constantly. 


EXCLUSIVE ELECTRO-LAB® 
IS YOURS TO KEEP, USE 


This unique at-home laboratory comes to you 
in 16 shipments and includes a remarkably 
instructive design console. You can rapidly 
“breadboard” a great variety of circuits without 
soldering. The Oscilloscope offers 3-way jacks 
to handle test leads, wires, plugs. Images on 
screen are bright, sharp. Your Transistorized 
Meter is fully portable, features a sensitive, 
4-inch, jewel-bearing d'Arsonval meter move- 
ment. It's a multimeter for current, voltage and 
resistance measurements. 


CONSIDER THESE ADVANTAGES: 


Bell & Howell Schools’ Electro-Lab-at-Home 
Plan gives you thorough, career-oriented train- 
ing in solid-state Color TV. Everything 


Note: TV picture is simulated, 


comes to you by mail and you go at your own 
speed. You'll be prepared not only for a service 
business of your own but for many positions in 
the Electronics and Television industries. All 
without missing a paycheck! 

When you have completed your program our 
Lifetime National Placement Service will help 
you locate in an area that interests you. This 
service is available at any time—now or in 
the future. 


We are approved by the state approval agency 
for Veterans’ Benefits. If you’re a Vet, check 
the space in the card at left for full details. 


Student Financial Aid 


We are an eligible institution under the Fed- 
erally Insured Student Loan Program. Just 


check the space on the card and we'll send you 


full information. 


Special Help Sessions. These are scheduled 
regularly (Saturdays) at seven Bell & Howell 
Schools and in many other cities. Here you can 
get expert guidance by top instructors to help 
you over the rough spots. 


Bell & Howell Schools offer you even more. 
Once you have finished your program at home, 
you may decide you want more advanced prep- 
aration. In this case, you may transfer to any 
one of our seven schools which are located all 
across the country. 


Mail the postage-free card today for all the 
facts. There is no cost or obligation of any kind. 


DeVRY INSTITUTE OF TECHNOLOGY 


ONE OF THE 


BELL & HOWELL SCHOOLS 


4141 Belmont, Chicago, Illinois 60641 


n 


(TV kit is not available in Canada) 321 


FREE! MAIL CARD TODAY FOR ALL THE FACTS 
No Postage Needed 
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| Be a VETERINARY ASSISTANT 


| ... Lab Technician, Zoo Keeper, Pet Shop /Kennel Owner] 

| MEN - WOMEN! Train at Home in Spare Time... 

| Send for Career Kit-— ALL FREE! - 

CC ————us— —]Í— 

| AME 
eT А 

! Worth American School of Animal Sciences, Dept. 24185 ves] 


‚5500 Campus Dr., Newport Beach, CA 92663 


DO lution. { 


Kids, cops, comptrollers. 
Butchers, bakers, businessmen. 
Mommies, models, mayors. 
Violinists, vice presidents, 

workmen, waiters. 


People 
сап | 
stopit. | 


Keep America Beautiful 
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Shim-wedge unit, shown оп а nine-inch lathe, сап sup- 
port—at the correct cutting position—a high-speed steel 
bit of a type usually used only on larger lathes. 
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Wedges 
Adjust 
Lathe Tool 


A pair of opposed, scre 
controlled, sliding wedg 
in the toolpost slot w: 
enable you to adjust tl 
height of a lathe tool wi: 
micrometer precisio 
The wedge can be us 
under a conventional to 
holder; but often mo 
important, it makes po 
sible the use of oversi: 
bits directly in the toc 
post, with full contr 
over height adjustmei 
without individual shim 

The two steel wedg: 
are dimensioned so tha 
when placed with the 
inclined surfaces ti 
gether, they form a re 
tangular bar that will 1 
in the toolpost slot, belo 
the tool or tool holder. | 
thumbscrew operates in 
longitudinal, threade 
hole in one of the wedge 
Its shank runs along 
longitudinal slot in tk 
other wedge, with its hea 
pressing against the lar, 
er end of this wedg 


gari % 
e (1 


When milling the screw-clearance slot in wedge B, clamp Screw I dete 
the wedge in a small drill-press vise, as seen above. This, nes the degree of ove 
in turn, can be firmly gripped by a machine-table vise. lapping of the wedge 


advertising contributed for the public good 
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Hunt, fish from 
your own 


Imagine how much 
more fun you'll have :* 
hunting and fishing 
from your own 
sportsman's retreat. 
Harry Walton's HOW 
TO BUILD YOUR CABIN 
OR MODERN VACATION 
HOME shows You 
how easy it is to 
plan and build one 
yourself. Styles in- 
clude log cabin, cot- 
tage, A-frame, wa- 
terside shelter, etc. — 
(some under $1,000!). Info on best sites. 
plans, materials, utilities, tools — financing, 
too. Durable hard-gloss paper cover. Only 
$1.95. Money-back guarantee. | 
POPULAR SCIENCE 'O'ITDOOR LIFE BOOKS 

Dept. P572, P.O. Box 226, Manhasset, N.Y. 11030 


Rush my copy of HOW TO BUILD YOUR CABIN 
OR MODERN VACATION HOME postpaid. | en- 
close $1.95 in full payment. 


| Special features include: 
Easy-to-follow instructions 
Floor plans for 13 structures 
170 photos, diagrams 

and drawings 


and thus the combine 
wedge height. Dime: 
sions on the drawing ai 
for the wedge unit in tk 
photos, which fits tk 
toolpost of a 9" Sout 
Bend lathe. 

Two steel bars 34” b 
54" by 215" provided m: 
terial for the wedges. 1 
the section that becam 
part A (in drawing), 
hole was drilled lengtl 
wise and tapped ful 
length for the 10-24 a 
justing screw. This hol 
was centered “6” frol 
the bottom of A. 

Part В (in drawing) : 
simply a wedge slotted t 
provide clearance for th 
screw and raised surface 
on the slope of A. It | 
not considered necessar 


q İOS Three parts of the shim-wedge unit are used with a washer to link the two wedges i 


| (in photo) thinner than usual toolpost washer, and flat оп gether, unless it would E 
ADDRES | top to provide a smooth bearing surface for the wedges to prevent their separ: 


t mL. i r. a ; | ШИ Lu | - | 
CITY STATE CODE | о ride on. This one is 3/32 of an inch thick. tion when not in use. 
Money back in 10 davs if not completely satisfied. |. 212 POPULAR SCIENCE 


EMPEROR CLOCK. 
Write for free color 
brochure offering ira- 
ditional Grandfather 
Clocks іп а variety 
of models & finishes. 
Also assembled hb it 
unfinished cases with- 
out movement & '"do- 
it-yourself" kits. De- 
tailed blueprint plans 
for building your own 
Grandfather Clock al- 
so available. Included 
in brochure are rre- 
cisioned movements, 
moving moon dials, 
chimes. Emperor 
Clock Co., Dept. PS, 
Drawer A-T, Fairhope, 
Ala. 36532. 


"A DIFFERENT DRUMMER." Thoreau's fa- 
mous poem is laminated in a wooden 
plaque, bordered in a colored Italian scroll: 
if a man does not keep pace... 
Sathish 2... he hears a different drum- 
mer, ... B x 16", $1.98 + 35¢ ppd. 


| Cadlyn's, Dept. Ec E a New York Ave., 


Huntington, N.Y. 


НЕ SCOTT ENGRAVER] 
Your spare time 
money-maker 


Scott's SM100 turns 10¢ worth of plastic 
laminate into a product you can sell for 
754 to $1.00. Every business is a 
prospect. Make name plates, signs, 
plaques and more...in just minutes, 
using just one hand. A complete, 


| ready-to-operate engraving shop to help 


you make big money in your spare time! 
To find out more, send for free 
catalog, today. 
Dept. PS-72 


SCOTT MACHINE 
DEVELOPMENT CORP. 
Р.О. Box 217 
Walton, New York 13856 
Scott fills every engraving need— 
from stock to fonts. 


ROOMS 
= 203 - Av = 


WORLD RECORD FISHING 


Champion reports: ''Caught more Tarpon 
because my Folbot skims over water 
Fast & QUIET, easily tows Tarpon and 
Shark for hours and SAFELY ashore, 
which revolutionizes fishing entirely.'' 


| WALLY TABER of High Adventure 


"Folboted hundreds of miles between 
Ocean & Mountains. From Folbot took 
snook, porgo, pompano etc. Shot doves, 


| pheasants, ducks and my Folbot performed 


PERFECTLY, really magnificent" 


| “get anywhere for choice fishing 


as Folbot GLIDES swift and silently, 
Seating is most COMFORTABLE, relaxing 
with STABILITY for fishing most satis- 
fying. Handling is a joy, exciting as 
fishing estes are GREATER" 


^ THE BEST small WATERCRAFT 


and far superior to a canoe. Folbot is 
STABLE, very maneuverable, easily hand- 
led in amy situation. Covered over 500 
miles im Labrador, caught many large 
speckled trout from Folbot" 


YOUR SAFETY FIRST 


Statistics to avoid reveal the highest rate of mishaps 
from SWAMPING and CAPSIZING of OPEN boats, 
OPEN Canoes and WOBBLY blow-ups. That's why 
SAFER Folbots offer most essential and PROTEC- 
TIVE decks, STURDY construction, STEADY forms 
with PREVENTIVE lowest gravity and CORRECTLY 
balanced seating . . . so that YOU and YOURS 
enjoy safest posible, NOISELESS and EFFICIENT 
performance with EXCLUSIVE swivelback comfort 
PLUS greater benefits from desirable activities for 
your ultimate Recreation. Striving to keep Folboters 
INSIDE and water OUTSIDE . . . Folbot persistently 


TOPS NATIONAL SAFETY RECORDS 


Superior Folbot advantages are YOURS for one 
initial LOW COST with hardly any for operation 
and indeed WITHOUT mechanical irritations. 


unlike any other ... 
you cruise and explore 


INTIMATE waterways away from common 
areas with litter and trash, where mob and motors 
can not disturb. Enjoy GENUINE Recreation amid 
UNPOLLUTED atmosphere as you GLIDE comfort- 
ably reloxed in your easy to guide and 


travel smart 


Indispensable for CAREFREE Nature Study, ob- 
servation of fascinating Wildlife and EXCELLENT 
photography. Essential to ecology minded and edu- 
cated folks, who prefer the natural glory of primeval 
surroundings. 


You missed it long enough... 
now get BIG FISH and MORE FISH 
ALL the TIME, instead of 'NO LUCK' 
EXCUSES at FRUSTATING WASTE 


of MONEY and TIME. 


Efficient Folbots, featherweight pad- 
dles, dacron sailrigs, without mechanical upkeep 
are INEXPENSIVE to maintain. From 1 to 4 seaters 
in desired colors or camouflage, either FOLDING 
type or PORTABLE cartop are SENSIBLY priced 
from $65 up with terms to suit, in PREFAB Kits for 
Fun at Home assembly or Factory Finished ready to 
go. 


Scores of teeming places to explore 
as reported іп  'Folbot Holidays’ 


IMPORTANT literature with colorful plates © 


FREE action color catalog with 


STARTLING FACTS & FIGURES 


FREE third class mail takes 2 to 4 weeks. For 
INSTANT first class mail include $1, for Airmail 
$1.50. Mail coupon or address to: Folbot Corp. Stark 


— Industrial Park, PS 572, vare m. 5. C. 29405. 


МАЛАЙ. ы attt mimi ج‎ 
ADDRESS 
CITY 


M^Y 1972 | 213 


REWARD $11, 750 00 
FOR THIS COIN 


ILLUSTRATED: 1804 Silver Dollar. 19,000 Minted, 
only 12 accounted for—where ore the resi? 


Gold Coins Before 1929 

Nickels Before 1945............. 

Silver Dollars Before 1936..............$11,750.00 
Half Dollars Before 1947................6 5,500.00 


Pennies Before 1919........................5 4,800.00 
Dimes Before 1946..........................9 4,750.00 
Quarters Before 1941...................... 4,500.00 
Half Cents Before 1910..................6 3,500.00 
Lincoln Pennies Before 1940.......$ 25000 


Stop spending valuable coins worth hundreds of 
dollars. New 1972 catalogue lists hundreds of coins 
we want to buy and gives the price range we will 
poy for these United States Coins. Certain half 
cent coins are worth up іс $3,500.00 for Canadian 
Coins. Our valuable Coin Book may reward you 
many thousands of dollars. Coins do not have te 
be old to be valuable. Thousands of dollars have 
been paid for coins dated os recently as 1940 to 
1956. Now you too can learn the rare dates and 
how to identify rare coins in your possession with 
our new 1972 catalogue. A fortune may be wait- 
ing for you. Millions of Dollars have been paid for 
rare coins. Send your order for this valuable coin 
catalogue now. Hold onto your coins until you 
obtain our catalogue. Send $1.00 plus 254 for posi- 
age ond handling for 1972 Coin Catalogue Book to 
Best Values Čo., Dept. C-939, 160 Amherst St., 
East Orange, M. J. 07019. 


j Ша иш иш кш шш шш шш шы ыш ыш M ED BM 


g Best Values Co., Dept. С-939 i 
| 160 Amherst St., E. Orange, N. J. 07019 I 


i Rush your latest 1972 catalogue listing the 
gp octal price range you will рау for United 

States Coins listed in the catalogue. 1 enclose 
ij $1. plus 25« for postage and handling. 


utr ——— — 


I CITY... m USERS Ra LVN n tob c Ea 


Your Money. Will Be Refunded in Full 
If You Are Not Satisfied With This Catalog 
ы БЕШ ШЕШ ПШ ПШ Е Е жа ка кн E E E БЕН j| 


ADDRESS 


STOP WEARING SHODDY, 
RUN-DOWN HEELS! 


HEEL SAV'R TAPS protect heels for long- 
life use and do it quietly. Save on shoe repair 
costs. Make new heels and shoes last longer. 
Leaves no scuff marks, will not skid. Made of 
DuPont Surlyn. Applies in seconds. Guaran- 
teed to give satisfactory wear for one year. 
3 Pairs for $1 plus 25¢ postage & handling. 
Specify men's, women’s or children's shoes. 


SAT-S-FY CO., DEPT. 66 
160 Amherst St, East Orange, N.J. 07019 
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Se ee dad ic ي ا‎ 


REGAL HALF FRAME GLASSES. Polished AQUA-LOOP FISH BOWL. Watch your fish 
precision-ground optical lens magnifies loop-the loop. See your fish enjoy them- 
vision. Perfect for reading fine print & de- selves as they perform the gravity-defyin 
tailed work. Contoured nose piece prevents feat of loop-the- бор as they swim throug 
SUDO. Black frame with metal core & the handle in this amazing aqua-loop. 
metal hinges. For folks over 40 without Aqua-Loop is precision-molded of shatter 
astigmatism or eye disease. $5.95 + 45€ resistant clear plastics. Full-gallon size 
ps State age. Mel-King Products, Dept. $6.95 T noe pp; Half-gallon size $4.95 
PS.52RH, 81 Wyandotte, Kansas City, + 75e p W. Holst, Inc., Dept. AL, 1005 
Mo. 64105. Е. Bay et, es Tawas, Mich. 48730. 


"TEENAGERS' GUIDE TO THE STOCK  ARCO DISC-RASP sands, planes, removes 
MARKET." Ideal for young реве interest- paint. Fits any electric drill. 5" diam. bot- 
ed in finance. Explains basic financial tom surface has 400 teeth for smooth 
terms, stock buying guide lines & market finishes. Cuts wood, wallboard, plastics. In- | 
actions. Written in easy-to-understand lan- cludes arbor with 14” shank. #1255M, 
guage aided by many illustrations. 78—9x- $1.69 ppd. U.S. Made. Save: Disc-Rasp + 2 
12" pa es. $5.95 ppd. Satisfaction guaran- Extra Discs, #£1256M $3.29. Arco Tools, 
teed. The Library of Wall Street, Dept. PS, Inc., Dept. PS-5 P, 421 W. 203 St, New 
448 North Prior, St. Paul, Minn. 55104. York, М.Ү. 10034. 


| NOW EVERYBODY CAN BUY THEIR 


OWN EXTRA PHONE WITH oN seo 
NO RENTAL CHARGE AT ALL 


Complete with 4-PRONG PLUG, RINGER, REGULAR CORD 
Just plug it in! Nothing else to buy! 


These well made top brand name standard dial phones are 
completely reconditioned. Each is ready to use. Great as that 
extra phone in office, den, kitchen, bedroom, etc., and it costs 
you less to own it yourself than one year's rent. #BS1 ~ | ғ; 


| ANTIQUE CRADLE #202 A | 

COLOR HOES with Bell | (Vintage 1928) | HANGER 
aan in I : | р HO М E 

| Red, 


| 


Blue, (т -— RP o amc c 2 With Dial 
Mer о е | с С е. > $19.95 
Pink, B о, E | ME ie S ш No Diat 
‹ | | $12.95 
ив 95 | | $ 3. ; i Black Only | 
MODERN STANDARD COLOR | 
PHONES ` $23.95 


White, Beige, Ivory, i ECCE 
Green, Red, E Green EH, 
Black, Pink, Yellow ; ы 


White, 
$22.95 ERIC OPHO NE Ivory, Red, 
includes bell The phone with the dial on the bot- сеа, с> 
tom. Lift, it is ready to dial or an- | Yellow, а: 


ewer, Red, Ivory, Beige, White, А Black 
reen, Yellow uzzer—$4 
Gree fweeter— $39.95 ". with Bell. #1543 j 


emn 
| sq FRENCH CRADLE [Me 


GRANDCOM, INC., Dept. PS5 


PHONE тес Ш 1152 Sixth Avenue, New York, N.Y. 10036 Й 


From Milady's Enclose 
boudoir. Іп Ivo- 
ry, Black, or 
Brass complete 


Send те style Ж..................................-.-..»»»».... 


See re ee ыла атан Total Enclosed $..............:......... ] 
Add $1.50 shipping charges per phone and tax if any. i 


"x bell and и. Маша: sae ea АРЕ E NEA à 
ug-in. 
р! Е $59.95 if Address ТТЕТЕЕТІГІЕТІЕТІТІТТІНТГІ ТЕГТІ ТҮРТТІ TFT TTT EET TT TTT TTT ьп кавшьжавшваваш Е 
city. State... Zip... 
эш шш пип таш жән каш кыш пып шыш пып кыш пып төз! 


LIVE IN THE WORLD OF TOMORROW. 


2 UNUSURI 


. TODAY! NEW PRODUCTS, NEW MATERIALS, NEW IDEAS! 


a ruvsicat SLIENCE BUYS. 


| GEODESIC DOMES, FUTURE HOMES! 


herical feodesic domes 
x triangular faces form 
strong, lightweight, simi- 
le, graceful bui lings. 
ith this new fun kil you 
can easily build your own 
future models, discover the 
math of freodesic struc: 


tures, bulld а greenhouse 
w/larger. locally avail. 
struts, Great for experi- 


ments, learning how to ap- 
рік this high performance 
technology and Понт 10 


solve the housini crisis. Includes 42 spoke-hubs, over 
100 color-coded wood struts; 18-pg. ЭКН. instr for model 
& full size constructions. 

Stock Мо, 71,.58З3М.................... $9.75 Ppd 


"FISH" WITH A MAGNET 


SS баз treasure hunting on the 
LAMS bottom! Fascinating fun & 
ees Etim profitable? Tie п 
line to our Slee-lh. Mignet— 


{гоп dt overboard іп bay. 
river. lake or ocean. Troll 
it along bottom -- rour 


"treasure" haul can be out- 
board motors. ancnors, oth. 
Za or metal valuables, 51-1. 
SSS Magnet ік war surplus—Al- 
ag, пісе ¥ type—Gov't сом 


Елі, Lifts over 150 Ihe. on 
land—freuter Weights Un: 
dec water. 

Stock No. 7T0,571N ..............-.....$14.00 Ppd. 
Stock Мо. 60.215M ......11> Ibs. ......% 5.75 Ppd. 
Stock Мо. 70,570М ......31753 lbs, ......% 8.75 Pod. 
Stock Мо. В5,152М..... 1534 tbs. ...... $33.95 FOB 


GANT. бабанын BALLOON 


‘Huis of Éfun'' for kids, 
га stoppers for stores, 
terrific for amateur meteor- 
ologist. Create a neighbor- 
humi sensation. Grent hack- 
vard fun. Exciting beach at- 


traction. Amateur metent- 
оіптікіз usc to measure 
cloud heights. wind speed 


and temp. Made of heavy 
duty neoprene. Inflate with 
мах Cleaner oor anto MIF 
hose: or locally available 
"elim for high rise. 


- (8 Ft. dlameter)....32.00 Ppd. 
(16 Ft. diameter) . . . $7.00 Pod. 


WAR SURPLUS ELECTRIC GENERATOR 


Stock Mo. 60,568M. 
Stock Mo. 60,632N... 


Braud new Signal Corps 
Model. Up to 980 volts hy 
turning crank, Use in high 
impedence relays. t'harge 
ground & bring up night 
crawlers for built or study. 
? Alnico Magnets alone now 
worth more than original 
RI абу cost, 


Pe nN m meret tiet 


No. 50.225N ...... ... (2 Ibe.) . $8.50 Ppd. 


3’ DIA. SURPLUS FAHRCNHUTESEI 


THE HEAL THING! . . 

kids and model rocketeers 
love them? Tle toy søl- 
Hiers to the shroud lines, 
toss ‘chute in the ale and 
wateh it ienth float to 
enrth. In пир racketry, 
Мы nn ideal deployment 
"chute for recoverable 
nose cones. These -ft. 
diameter nli-nvlon para- 
chutes with 8 shroud 
lines orleinglly cost the 
rovt., пік €» each, We 
offer 4 of them, each 
at m fraction of the cost. 


packed in a small cloth bar, 
Great buy, treat fun! 
Stock Mo. P.41,688BOM .................. $3.00 Ppd. 


SNOUT SKY & кн "SCOPE SIGHTS 


Polaroldig Instrument As. 
tro Camera records what 
you see in the heavens or 
under a microscope, You 
fel a permanent picture 
іп l-min. or less, for vil- 
uable data. So Enaowlerdge 
of photography needed 
for instant, quality ic- 
tures, Uses regular Polar- 
Oli Land pack film, color 
or blk & white. Fits all 
standard еуерісізек iuni- 
versal adapter ін incl.?. 
lamera (ATT Lox ilo") 
ін rurpred hi-impact plastic. With ІП” cable release, 
1115x:" dia. focusing tube, 32-ри. Instrs. 

Stock Mo. LGLON .....................%71.95 Ppd. 


МЕР А БИП" WEATHER STATION 


Meteorology kit can Five 
уоп Lhe know-how to 
check your predietions 
against official forecasts! 
Нах remote reading ane- 
mometer w/windvane, In- 
door indicator board 
flashes neon. shows wind 
speed, — direction, Safety 
bower cord holds current 
to des. than ÎÛ ma, Also: 
sensitive iir-tank  barom- 
eter w/2.-ft. Indicator col- 
umi; sling реке гстер 
ta mensure rel. humidity: 
rain gaupe that measures to 1/1O00£h inch; 100 ft. lead- 
in Wire: cloud chart: forecasting manual. 

Stock No. 71,022M .................... $13.95 Ppd. 


EDMUND 


SCIENTIFIC CO. 


EXTRA SENSORY PERCEPTION KIT 


Amazing. Amusing. Tests 
for your power of ESF us- 
ing scientific technlyues, 
individually ог with а 
troup. Also tests for Tele- 
pathy (ability to send mes- 
apes fram one mind to 
another»: Perception; Pay- 
chokinesis ability to im- 
fluence movement of things 
by mental power); Precov- 
nition {ability to see inta 
future). Great for adult 
paese ; pariy games, Seience Proj- 
өсін, ete. Has everything you need for hours of stimu- 
latin fun and games including scientific instr book!et. 
Stock Mo. 41„454М ..........- o n nnn $3.00 


а - 


MR. WIZARD'S ECOLOGY LAB KIT 


Discover the fascinating | 
world of microbes with this 
deluxe 1.000 experiment ' 
ecology kit... and how our 
Waters Would be choked with 
pollution and our lands їнин- 
dated wW waste products, 
dead plants and animals ; 
wifhow?! them?! Fully dlustrated 
36 mr bkit detalls huge väri- 
ety of experliments, tilpas, 
science projects for all ares 
(children should have adult 
kuper Isilon). Contains ev. 


magnifier, 


erything  shown-—prof. labware, chemicals, 
tonic, ete 
Stock No. 71,573М ....................525.50 Pod. 


POWER HORN 


BLASTS A MILE 

Frivhten prowlers, muggers, 
vicious dogs with 11 de- 
clbels. Just press and this 
Freon powered pocket-sized 
horn can be heard a mile 
away to signal for help or 
fun. Great for boating iit 


flonts), hiking, camping, 
hunting, senshore, rootinir 
for vour team, (an be heard 


Over traffic and constr. 
noises to sound fire drill, 
limo been i oer Oi _ 
Welrhs only Л oz, hut сап» 
100 белен ‘piercing blasts, А real bargain. 


tains up to 


Stock Мо. 41,423M ..................... $3.25 Рра. 
2 Refill Cartrs. (P-41,424N) ..............$2.75 Pod. 
NEW! ELECTRONIC DIGITAL 


COMPUTER KIT! 


Solve problems. plav games, 


predict Weather wiih thie 
actual working model of 
giant electronic brains. 
Amazing new fun wav to 
learn all about computer 
proframming . . . logic. 
decimal, binary S¥stems, 
Laws of Bets—ecven do 
Tour own Programming 


after completing simplifier 
116 page instructive honk: 
let. Includes stepehw-s ten 


ussemblv diagrams. Circuits 

easily changed. Renmdout 

from illuminat ed Contro: 

panel. Ren. 2 “ІК! bati. 

not dnel.;. Best model we veo scen--for Bernie. ны. 
industry. 

Мо. T1,434M ......(11"X1215"x4*) ......531.50 Ppd. 


AMAZING NEW Wankel KIT! 


Farili to the fun of bulild- 
ing vour own sxee-rturoru:si 
Motorized model of revolu- 
tionaryv Pistonless type en- 
gine . . . onlv engine ex- 
perts think econaomicaliwv 
modifiable to meet new pol- 
lution ë standards. Replaces 
piston. cylinder, crank as- 
кепек with rotating diss 
oe (sections removed for firing 


chambers . Smaller than 

conventional; fewer Parts. 

greater гопа, aame 

speed — w/lesk& horsepower. 

Fear: flashing plumrs. rubber 

" E fan belt. stick-shift on-off 
Мей. Peg. 2—1.5V b batt. ímot Inel.:. 

Ho. Ti.424N ай” O6" ,....., $6.75 Ppd. 
AMERICAN > MADE PARUE 


PROJECTOR 


Sues 


Projects Illustrations up to 
d" x Gle"—enlarges them 
to 35" x ДО” if screen is 
La ft. from projector, larg- 
er nictures if screen is far- 
ther away. No film or nepa- 
tives needed. Primarily 
intended for children. Fro- 
jects charts, diagrams, color 
or black-and-white іп dark- 
ened room, 115 “А.С 

6 ft. cord and plug included. 
Size 12" x BH" x 414" wide, 
Меен. 1 Ib. 2 ozs. Plastic 
гане, 


Stock Мо. 70.199N ...... 


3-HEA DED TREASURE FINDER! 


Hest value solblüd-state metal 
detectar We've seen. EX- 
tremely  vereatile—-:3 easily 
Attached ейге dendss 1007 
for quiek, larre aren cov- 
erage: S"-ieneralb search; 
d extreme sensitivitsr. 
Telescoping zabuminum rod 
ІН” to 24071, Sep. volume. 
tuning control sel for 1 
hand operation. ALL At snug. 
ік in handsome loc Kini 
foam lined attache (nuo. 
inel; HV trans, batt., ear- 
phones, Ене IPI", Book. | 
Stockh Мо, 71,446M ...............‚.... 49.95 Ppd.: 
SAME BUT ONE ra HEAD, MO CASE. 

Stock Mo. T1.447M ..... i ..529.95 Ppd. 


= 
a 
3 
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World's most unusual & in- 
teresting plants! Each  car- 
nivorous plant lures & traps 
insert victims in own unique 
war. Glistening red Жым 
attracts prey w/odor, holds 
wrrluc-like substance. Purple 
Ригһғг Flow! collects mols- 
ture, lures insects w/colaring, 
sweetness; traps & drowns 
them. Tapered hollow tube of 
Hunutsman's Hors snares quar- 
ry in bottom. Inel, 1 each, 
ready to plant. planting mix- 
ture, culture directions. 

Stock No. GOLAN ..................... EM. 
VENUS FLY TRAP 3.Pack iz 50859Н ))} ores n 


Hours of fascinating fun, 
Just squeeze sides of plastic 


bottle . . . diver sinks, 
claws open. Helease рген- 
sure, claws close, diver 


floats to top. 
elutehings your *'trensure'' 

With proper skill play 
armes, asecbunlibl "ШІП 
piece —aquadome. heme 
strates transmission of pres- 
sure by a liquid. Principle 
discovered ba L7th Century 
ascientist-philosopher Pescar- 
tes. Easy to use . . . demonstrate. Just add water, Great 
Gift, desk accessory. Better buy tire, 
Mo. 71.57аМ ...... 1і934"х3” Dia.) 


XT hopeful ix 


$5.75 Ppd. 


sot Bom ж 


3” ASTRONOMICAL TELESCOPE 


See moon shots, orbits— 
stars, phases of Venus, 
Planets close up. 60 to 180 
power, Aluininized and over- 
coated 3” diameter f/10 
primar mirror, ventilated 
cell, Equatorial mount with 
locks on both axes. 
Equipped with 60x eyeplece 
and mounted Barlow lens, 
чх finder telescope, hari. 
wood tripod, Included FREE: 
“STAR CHAR T'*: G7. page а. ; 
“HANDBOOK OF HEAV. = VUES 

ENS''; "HOW TO USE YOUR TELESCOPE. " 

Stock Мо. ās. 0o50N ы“... mou uss sr 032.95 ۴ = 
DELUXE 3" APOLLO REFLECTOR ” 
STOCK NO, B0.182M ................... $59.50 Pod. 
STOCK МО. 85.105N 414" REFLECTOR .. . .$94.50 FOB 
STOCK NO. 85.086N 6" REFLECTOR ......%239.50 FOR 


HELIUM MALES MAKE A “BALL” 


Anytime there's a toatl ban 
the air is festive. Especially 
when the ''alr'' ік helium. 
which makes а аса Таан 
егиу and adventurous. Хал 
ere'« 25 timex the fun-— 
25 varlous colored balles 
of 4. 5, 8" dinmeter when 
inflated. With them, a pres: 
surized (300  l!bzaz/sq. іп.) 
can containing 25 liters of 
helium to inflate ali 235. For 
adults or kids' parties. give. D ақ тусер ; 
aways bazaars or just deni- 

onstrating *'Highter than alr''. Helium is a safe non-toxic 
inert пк. 

Stock Mo. T1.2B98M .................. 


..52.00 Ppd. 


GREAT INT'L. CAFER PLANE BOOK 


Official fly-them-yourself book 
of paper alrplanes frem SCI- 
ENTIFIC AMERICAN'S “Lat 
International Competition’, 
Includes plans of all winning 
entries, time-aloftt records, 
Photos, technical data, com- 
mentaries. Has unusual 
designs on perforated pages for 
easy tear-out. You won't be- 
lleve how some of them fiyl 
Amusing. entertaining. 
pages, 9" x 1154”, 

Stock No. 9391N XERCECN MU қ 
"STICK-FAPER AIRPLANES BOOK 


Stock No, 9427М....... ee ee ee ee ee ғ . $4.95 Pod. 


=: $2.95 Ppd. 


b wok x ga 


MAIL COUPON FOR 


GIANT FREE 


CATALOG: 


| 148 PAGES е MORE THAN 4000 | 
ма ا‎ UNUSUAL BARGAINS! | 


be 

i Completely new Catalog. Packed with huge 

1 selection of telescopes, microscupes, binocu- 
lars, Magnets. magnifiers, priems, photo com- | 

i ponents. ecology and Unique Lighting items, | 

| parts, kits, accessories—many hard-to-get sur- 
plus bargains. 100's of charts. illustrations. | 

| For hobbyists, experimenters, schools, industry. 


EDMUND SCIENTIFIC CO. 


300 Edscorp Building, Barrington, N.J. 08007 
Please rush Free Giant Catalog М” 


Address "—-—————— 


ПАО ЛЛУ Bor sa 


ORDER BY STOCK NUMBER - SEND CHECK OR MONEY ORDER * MONEY-BACK GUARANTEE 


ЗОО EDSCORP BLDG. 
BARRINGTON, 


NEW JERSEY 08007 


THE FAMED 


BENSEN so stable 
COPTER it flies 
hands off 


SIMPLEST, SAFEST FORM OF FLYING 
GETS TO PLACES OTHERS CAN'T REACH 


Lowest cost, too! Enjoy the thrill of flying 
your own Bensen Copter, as others like you 
are doing — from Alaska to New Zealand. Тһе 
Bensen holds world records in speed, distance, 
altitude. No danger of getting stuck in instru- 
ment weather, you can land anywhere on a 
tiny patch of land. Wheels and floats inter- 
changeable. Easy to build with ordinary hobby- 
shop tools. Get 3-View Drawings, specs, photo 
for 55, or of Gyroglider for $3. Send today! 


= = > жа: жән жан Шын тән тән ыш н aS SS аны жән жн SS жән Чын қаң ныл 


BENSEN AIRCRAFT CORP., Dept. PS-52 
Raleigh-Durham Airport, Raleigh, М, С. 27604 


Flat tire! 


Million miles from nowhere 
and your spare has no air! 


What would you give to have your own 
compressor that works off your cigar- 
ette lighter? AUTO-FLATOR, 672” long, 
produces amazing 60 Ibs. pressure! 
Pumps any size tire in minutes. Inflates 
space-saver spare, air-jacks, rafts, air 
mattresses, pools, etc. Operates on 12- 
volt system in auto, trailer, truck or 
boat. Sent direct from manufacturer on 
"ET Complete with 

‚10-11. air hose, 
inflator 
attachments 
and plug. 


$2995 


(plus $1.00 shipping) 


Compressed Air From Car Lighter 


W. R. BROWN CORPORATION 
2777 М. Normandy Ave., Chicago, 111. 60635 


START YOUR OWN BUSINESS RIGHT FROM YOUR 
HOME — AND MAKE A FORTUNE IN MAIL ORDER! 


Mail Order Beginners 
Get Cash by Mail! 


When Bob Carter of Newark, N.J. ran a 
small mail order ad in House Beautiful 
magazine he and his wife started on a shoe- 
string. His ad cost $50. By the end of his first 
year in mail order he took in over $100,000! 

Another beginner—a lawyer from the mid- 
west, sold a mail order item to fishermen. 
Specialty Salesman magazine reveals, “he 
made $70,000 the first three months!” 

Have you ever thought of operating a little 
mail order business of your own? Something 
you could start on a shoestring right from 
home in your spare time. It's а fabulous 
business! 

There is no other business where you can 
make a fortune so fast. Come up with a ‘hot’ 
new item... and WHAM! 

It strikes like a bolt of lightning! 
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Millions of people read your ad and sudden- 
ly, you are swamped with cash orders from 
all over the country . . . MORE MONEY 
in 60 days than you could earn in a lifetime! 

Like the Vermont dealer who ran one ad in 
Sports Afield magazine. His ad pulled 22,000 
orders—over A HALF MILLION DOLLARS 
IN CASH! 

Yes, Mail Order is the fastest-growing, 
most profitable business in America! And now 
with the population explosion . . . the huge 
teenage market ... and more people moving 
to the suburbs—we are on the verge of the 
BIGGEST BOOM in Mail Order history! 


Free 


If you are sincerely interested in starting a 
lucrative business of your own ACT NOW! 
We can help you get rich in Mail Order just 
as we've helped others. Mail the coupon or 
send a postcard. We'll send you a free book, 
catalog, ads and complete facts about our 
offer. No salesman will call. No obligation. 
You don't need previous experience but you 
must be over 21. Write to: 

Mail Order Associates, Inc., Dept. 194 

Montvale, New Jersey 07645 


Mail Order Associates, Inc., Dept. 194 


Montvale, New Jersey 07465 
Please rush full details immediately. 


Name 


- Address 


a... 
E City 
| | 


= State 
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Shoppers 


HI-LOW TV POLE. 
Set TV in Hi or 
Low position. TV 
Pole stand is 
made of strong 
black steel tubing: 
Fits most portable 
TV's to 14” wide 
x 17" high. Easy 
to install. Poles 
adjust to fit 7!^ 
to 8!5 foot ceil- 
ings. Only $11.95 
-- $1 pp. Exten- 
sion for higher 
ceilings add $1. 
J. W. Holst, Inc., 
Dept. PSE-5, 1005 
E. Bay St, East 
Tawas, Mich. 
48730. | 


ү GN аш y C P 
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WHEN THE JETS CAME, a whole new era 
of mail transportation evolved. Covers that | 
were flown in the first flights of the earl 
jets are already scarce & hard to fin 
Postal markings tell the historic story. Get 
one for $l—or 4 different Jet first flight | 
covers for $3.25 from K. M. Walsh, Dept. 
PS, Box 308, Tuckahoe, N.Y. 10707. 


The pipe that never 
loses its cool. 


Kirsten's exclusive radiator stem 
tames the smoke... makes it 
milder... cooler. It also traps 
impurities and allows you to 
remove moisture with a 
flick of your wrist. 


99 


postpaid. 


Imported aged 
Mediterranean briar. 
Hand finished vul- 
canite bit. Order your 
Kirsten pipe and you'll 
keep your cool forever. 


г | | 
| KIRSTEN PIPE CO., INC. 
| Dept. Р5-5, P.O. Box 5227, Seattle, Wn. 98107 
Please send me your 1972 catalog showing 
| all of the Kirsten Pipes and accessories. 
| Мате 
Street -— | 
| куы. State £p ____ 


DTT IRE 100th ANNIVERSARY SPECIAL! 


FREE! World famous catalog of hard-to-get Novelties, FOR THE READERS OF POPULAR. "d ENCE 


Tricks, Jokes, Pranks, Hobbies, Sports, Science, Elec- Ш 


tronics, Peace & Love Gear, Mod, Psychedelic, Cloth 
В Patches, Shirt Transfers, Lights, Jewelry, Bargains, BÍ |$ 4 X 3 
NO bi Books, Games, Photo & Optical, Tools, eon 
I No letter necessary. Send ad, name, address. johnson B 
[Smith Co., Dept.C.115, Mt. Clemens, Mich. 48043 NIGHT & DAY 
Lm mU ыы 
! B | 


ds Reduced to 


BEAUTIFUL 
W CLOCKS | 


NOW AT BIG SAVINGS! 


Send just $! for plans & instructions to 
build choice of: (A) Grandfather, (В) 
Steeple, (C) grandmother—plus informa- 
tion-packed catalog of movements, dials, 
parts » kits to build PM & 16 other fine 


ист 
Dept. PS5, Osterville, Mass. 02655 | Nature, Birds, 


` JUST PICK THE KIND _ Wild Animals, 
OF BODY YOU WA ANT Stars, Planets 


—and you can have it easily 
almost overnight 

Dear Charles Atlas—Here’s the kind 
of body I want: [] Broad chest, Big 
shoulders. [ ] Powerful arms, grip. .. 
(Powerful legs. [Slimmer 
waist, hips. ГІ More weight, 
solid. [] More energy. 
Send me a free copy of 


Objective 
Lens de m — 
This powerful Tele- — Professional Type PAINT SPRAYER 


scope reaches out 
to give you sharp, Tired of cleaning messy paint bushes, 
clear views with BIG buckets, paint rags, rollers and pans? 
magnification. See Here's the answer for all those paint- 
wild animals, bs ing and spraying jobs around the 
etc UP CLOSE! Powerful home. This brand-new 1972 Model 
30mm coated objective ELECTRA-SPRAY Automatic Electric 
lens of fine quality optical Paint Sprayer is truly an engineering 
crystal. This is a deluxe triumph! Now you can get professional 
optical instrument despite results with по toil . . . no fatigue... 
its low cost! Beautifully fi- по mess . . . no bother! Plug in, 
ished in mirror chrome with squeeze the trigger and you're paint- 
со Че type ata ing or spraying any liquid that pours— 
Te КӨЕ ап AUTOMATICALLY! Electricity does the 


| 
You fal be EUN peni work — and does it better and faster 


100% 
PRECISION 
MADE 


oe оши ee fied or return within ] days for than with any brush, roller or other 
DYNAMIC-TENSION your money back! method. 


can make me a new man. 


` #2043- TELESCOPE--Reduced Price... $5.99 #2073—Paint Tam 99 


Send name and address to: Р 
CHARLES ATLAS, Dept. 15. 7 
22 East = St., New York; N. ki 10010 


peti ir: 
HETE: ul 
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R: 
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wird 


MAGNIFYING GLASSES МАКЕТ TINY IY PRINT BIG! 


USE YOUR HOUSE WIRING AS A TV ANTENNA! Now you can read the smallest print easily 
An electronic invention that will let you tune with these Magnifying Reading Glasses. Made 
every TV channel in your area sharp & clear with finest quality optically ground lenses for 
i o и! pae dicks аты a = men and women of all ages. Comes in vinyl 
SIBNTIY Tapit Gars: acnes your Se carrying case. 
Part t Of the outdoors. in seconds — plugs into any electric outlet. No 6049 Maguifring Glasses 2.98 
Lindal Cedar Homes. , Uses no current—100% safe to use! Use wit Мо. 6049A—Magnifying Half-Glasses..........2.98 
FM radios, too. Complete instructions included. 


Lindal uses only the finest kiln dried 3 : (Not prescription glasses. 
Canadian cadar ld their more than 70 | No. 4250—Giant TV Antenna.....................1.98 Not for Astigmatism, eye diseases) 


designs. So each home is a complement Special: 2 for 3.69 State AGE and whether for MAN or Woman 

to any natural setting. With parts precut 

and numbered, you can be sure of quick, | SUPER AWL SEWS TOUGH MATERIALS! 
easy assembly. Plus, Lindal tailors ship- тездігі tough жаман қамынан ether 


ping costs to meet competition any- | ҮДТ l canvas, etc. Makes permanent repairs to lug- 
where. So, whether you build in the | - А gage, convertible tops, furniture, etc. Used by 
| 


mountains, on the beach or in the woods, ; чне ا‎ арса з ш Маза Vs 

,. Tough, teh—automatically! Hard- 

let Lindal show уем the most natural Wey sy wood handle holds extra needles, wrench. Comes 
Send for your 36 page full- 


with 30' spool of tough, waxed thread. 
безек рап ок or E No. 5029—Complete Super Aw! Outfit......1.98 
plete details. Only 


! | ns арлы Но. 5030—Extra 25 yd. skein of thread ... ....... 59¢ 
a- 000900000000000200 
> LINDAL CEDAR HOMES “к= EFostexr-[T re иа {Е mr INC. == == = «ме — 


Dept. Р 


Free Accessory Kit 


| plies send check or money order Sory mo C005 шшр ste d 


Lindal із represented throughout the world! 
еееееееееееееегсеееееееее 


LI 
e | 
е 
4 10411 Empire Way 5. : | ! 2345 POST ROAD, DEPT. 555-E, LARCHMONT, N.Y. 10538 | 
" Seattle, Wa. 9817 e [теше RUSH guaranteed articles as specified below. | enclose payment with [ 
е (206) PA 5-0900 | g this nilar | must be completely satisfied or | may return within 7 days | 
e my money back at once. | 
Ф Enclosed is $1 for my Lindal Cedar Homes ® Please enclose 556 with order to cover shipping cost. (N.Y. State residents 
® Plan Book. e add appropriate sales tax). Mame i 
e ame e 
e Address e | 
е | с і 
e City — — — — —. State Zip в | ч Е 
= Area Code. Phone z | 
е Ф 
e 


| Please send check or money order. Sorry, no C.0.D.s Total | МЫР — -— ——— r 
| 
| 
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Hear 
Planes 
in Flight! 


Only 4" 

Wide — the jungles of Central America. Hand 

Very rubbed oil finish top, 3 fruitwood legs. 
Specify cocktail table (16" H) or dining 

Portable! table (30" H). 30" diam. $39.90, 36" diam. 


$49.90. Add 10% for dining height. Other 
diam. available, Send check or M. O. Guar- 
anteed. Furniture in the Mail Corp., Dept. 
PSX, 705 First Ave., New York, М.Ү. 10028. 


1095 


uL PC | 


AIRCRAFT/ AM RADIO 


Carry it with you anywhere. Monitor the 
108-135 MHz aviation band. Hear area 
aircraft, control towers, weather bulletins. 
And more: tune your favorite AM stations, 
too! Great for travelers, student pilots, 
airline personnel, aviation enthusiasts — 
anyone who wants fascinating listening. 
Telescoping antenna. With batteries. 


Plain P 


—F3EALFSTÍIC. 


FM WIRELESS Microphone . . . the latest 
in micro-miniaturization. Broadcasts with 
fine fidelity thru blank spots on FM tuner, 
portable radio or FM car radio. Comes 
through loud & clear up to 200 ft. Use as 
portable address, for tape rsd iid acts 
as baby sitter or burglar detector. $19.95 
+ $1 post. & hdlg. Barclay, Dept. 58, 170- 
30 Jai Jamaica Ave., Jamaica, N.Y. 11432. 


. -mr — — 


1-N-V-E-N-T-0-R-S 


| WE NEED INVENTIONS 
Fits Sell г invention for cash—need money for patent?— 

: Are technical problems holding you back? Universal in- 

in ' ventions has helped inventors all over the world—Just 

like yourself—why not your Inventions E provite the таа? 


RADIO | Your 


Pocket 
Find out what's 


really happening! 
High-band 
coverage of police 
calls, fire, civil 
defense and 1). 5. 
Weather Bureau 
data on 147-174 
MHz, plus 
standard AM. 
Separate tuning 
dials for "big-set" 4 
signal pickup. With¥ 
earphone, battery, 
wrist strap. 


FRUITWOOD TOP TABLES, Each table top 
is 3" thick from trees over 100 years old іп 


sell our invention or pay e а n bonus. Write for 
detalls. 


Save $20 per hour by assembling our | 
unique TURF-RIDER® tractor kit. 


ІШ 
d.a — —— ———eáÁ—M ge 


zh Full line of attachments. "Build-it- 
2 yourself" Plans — $5.00. Catalog of 
* Turf-Rider and 30 other Assembly Kits 
— $1.00. (Refunded with 
any purchase.) 


STRUCK CORP., Dept. Р5-52Т, Cedarburg, Wis. 53012 


12 hp Kit - 
$598.95 


Do —— Have A Family 


COAT of ARMS 


Send us your name, country of 
origin. We will research, supply 
Reference Source, Family Tree His- 
tery Chart and Coat of Arms Book- 
let, Satisfaction Guaranteed. 
$1 ppd. Send Check or M.O. 
Cadlyn's, 2077 N.Y. Ave., PSM, Huntington Sta., М.Ү. 11746 


FREE! 


@ A YEAR 

g Each bi-monthly issue of FREE is a gold mine of | 

1 fhem. Y FREE OFFERS and where to send for 
ou can receive FREE books, FREE maga- 


See what's REALLY 
new in electronics — 
at our over 1400 
stores in 49 states! 


— 


COSTS $21 


and ALLIED RADIO STORES 
A TANDY CORPORATION COMPANY 


2725 W. 7th St. Ft. Worth, Texas 76107 


I 
1 
І 
[| 

и Zines, FREE samples, FREE educational items. 
T FREE medical library! Even a FREE Art Collec- , 
: tion. Money Back Guarantee. Send $2 today, to: i 

FREE PUBLICATIONS, INC. | 
| ie mm P.O, BOX 1053-12 FLUSHING, М.Ү. 11352 mmm ий 
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UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


ALWAYS INCLUDE YOUR 
ZIP CODE WHEN ANSWERING ADS 


7! mm 
| 
| 


howcase 


fied method reduces music to the three 
basic elements: melody, rhythm & har- 
mony. 'How To Read Music in One Eve- 
ning," written by an eminent music teacher, 
shows you step-by-step the "easy" way to | 
read music without tedious practice, finger- 
charts or dreary scales. Only $2.95-+ 256 
pstg. J. W. Holst, Inc., Dept. PSE-5, 1005 
E. Bay 5t., East Tawas, Mich. 48730. 


READ MUSIC i in one evening. This simpli- 


MAKE TEETH PEARLY White and sparkling 
as a new day! This dentist's formula takes 
only seconds to brush on and cover stains, 
blemishes and even gold fillings. It's safe 
for natural as well as false teeth. 3- 1 
month supply is only $1.98, 2 for $3.50, | 
for $5 ppd. Order now from Nu-Find Prod. 
ucts. Box 205. Church Street Station, Dept. 
PSW-5, New York, N. Y. 10008. | 


Send 25¢ For Big Bargain Catalog 
100078 Of Bargains; Surplus, Excoas Inventory, 
Brand Мата Equipment 
HYDRAULICS » SCREW JACKS e CB RADIOS 
TELEPHONES « WEI + POWER PLANTS 
INSTRUMENTS ө ELECTRONICS 


SURYETIMG 
AIR TOOLS е TAPE 
WALKIE-TALKMES a PUMPS ә 

“EATHF ACTION GA МӨТЕР БАРЕ ШАНАШТЕКЧ 


SURPLUS CENTER ОВР ЕТЕ 


RECORDERS а TARPS 
BIMOCUL ARS 


"ue L4 11 11 I1 NI IL II EIE JD EI ТИ UL IE JI DE FF TE IJ -i 


i BUILD YOUR OWN САМОЕ: 


WOOD & CANVAS nil 

FACTORY MOLDEDI 
FIBERGLASSE 
in] 


laa rav 
море 
ITO CHOOSE 
i FROM ) FREE | 
|o esee ат TRAILCRAFT, INC, CATALOG; 
LEX. ente, CONCORDIA, Ж шш 


eee ee 1+ oe 


PORTABLE STEAM CLEANER 


"Steam іп 60 Seconds" 
CLE A engines, large or small 
CELLAN lawn mowers—air filters 
3 year guarantee on coils 
& firebox. Uses liquid soap 
—weighs 120 Ibs. 

WEDCO MFG., INC., Dept. 5-1, 
Box D, Jackson, Wyoming 83001 


PRACTICAL UP-TO-DATE COURSE — ONLY $7.95 
Teaches you how to pick locks, de-code, make master keys, repair 
install, service, etc. Mew self-instruction lessons for every handy: 
man, homeowner, carpenter, mechanic, service 
station operator, fix-it shop, hardware dealer 
gunsmith. 53 easy, illustrated lessons. Full price 
only $7.95 postpaid, Satisfaction ог refunc 
" guaranteed. Mail order today! 


Nelson-Hall Co., Dept. EY-1 
325 W. Jackson Blvd., Chicago 60601 


Join America’s exciting new hobby—tTreasure Finding. 
These sensitive instruments work through dirt, sand, 
wood, water, and even rock with no loss of power. 
Quality engineered lightweight and fully transistorized. 
Operates many он an an т" 9 volt battery. 
rder Now... all models in stock. 

Р | FREEBONUS 
This $4.00 value is узы 


free when you order а 
Jetco Treasure Finder. 


THE MUSTANG "330" 
Detects a penny to 5 inches. Detects 
sharply with "Sound off" loud 

speaker. Very powerful, comes com- 
plete, ready to go. 


\\ _ MadeinUSA | 
NG) Full 5 year Warranty 12 Әс; 
FIND LOST COINS, RINGS, GOLD, SILVER, AND RELICS. 
WHERE: SCHOOL YARDS, PARKS, BEACHES, OLD HOUSES, 
VACANT LOTS VIRTUALLY ANYWHERE. DETECT ALL METALS. 


THE SEARCHMASTER “550” 
Detects a penny to 6 inches. Has | 
sensitive Vernier tuning for detecting 
fringe items. 


THE TREASURE HAWK "990" 4 
Detects a penny to 8 inches and silver Ў 
dollar to 12 inches. Has view meter Î, 
loud speaker, sensitivity switch, bat- 2 
tery tester, dual search loops. Power [3 T. 
to spare. EU ^ac - 


ому 1 69% | 


THE HUNTMASTER “770” і ТО: JETCO ELECTRONIC INDUSTRIES, INC. 
IHE | Р. 0. Box 26669 Dept. PS 
Detects a penny to 7 inches. Has view ../ | EL PASO, TEXAS 79926 
meter, loud speaker, dual search y | enclose $ +$2.00 shipping cost tor $. _ total— 
loops, extra sensitivity. Ї Rush теа 
| [5 MUSTANG ГІ SEARCHMASTER 
{ Г] HUNTMASTER ГІ TREASURE HAWK 
| Г] Send те а free detailed catalog only 
95"! IO a ج‎ 
| Address = | | 
| ا‎ LL ll wp 
ON LY *Texas residents add 5% sales, tax 
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Let ‘Mighty Мас” help you increase 
Garden Output... Reduce Air Pollution 
| 
| 


You, too, can have bumper crops. x burn those dead leaves— 
and rich, crumbly soil— | compost them! Available as a 
economically and 4 HP or 5 HP self-powered 
effortiessly—with the unit or as an attachment to 
"Mighty Мас” pushabout your lawn and garden tractor. 
shredder-grinder. Makes instant Units available for Cub Cadet, 
mulch and compost from Simplicity, Bolens, Allis- 
tree trimmings (1'2', manure, Chalmers, John Deere, Wheel 
corn stalks, green crops. Don't Horse, Jacobsen, Ford. 


Model 9-P Compost: 
Shredder-Grinder 


D Wed , mA 1 LIPS. qw Al Ag 


Enioylndependence gS 
а (s BUSINESS MES 


With A Sparetime v НІ" TREMENDOUS SAVINGS! 
“оғ YOUR OWN 


f LET US PROVE IT TO YOU! 
‚+ WAITE US TODAY... 

3 Earn sparetime cash while you 

1 develop a money-making busi- Друм done for me. 

1 neas or ver. own. Investment is Willy Frank. MUR E, 

small. No overhead, no stock to | amon, B.C 


Y cant берст how much 


| car ‘no selling involved. Auto- E is fentit мү 
mat с Foley Saw Filer, easy to ting harder after every EEr 


- operate, files combination saws, sion. Robert Tremblay. 
34 hand, band, circular saws. No awa, Ontara 
experience needed. 


| Earn $3 to $6 An Hour In Sparetime 


Get started now, watch your business grow! Thou- 
sanda earning cash this easy way—many build com- 
plete sharpening service with year round profits. 


FREE BOOKLET SHOWS HOW 


Fact filled booklet tella how to start spare- 
' time business; how to get new business. Get 
"Money Making Facta" and details on Easy 
Hi Payment Plan. No salesman will call. 


= FOLEY MANUFACTURING CO. 


Dept. 519-2 Foley Bidg., Minneapolis, Minm. 55418 


WRIST ROCKET. 


AMERICA'S 
HARDEST 
HITTING SLING 
Range 225 yd.—232 fps. 


| Yes, | need 250 skinny guys 
to test my fantastic Body- | 
building secret TENSILE СОМ. | 
TRACTION — by mail. | don't 
care if you are young er not so | 
Р young, underweight, weak or flab- 
by, TENSILE CONTRACTION will 


World that my safe, medically approved 
method is positively the FASTEST known 
method ef Muscle building known to man! 
Send 25c coin for my special ane time effer. 


їнї стти пан СІНТІН Пері 11 17 
P BOT Lb BRAMPTON CAT. Самара 


жалп 


ғазы Lu 


Matched replacement rubbers апат 
LEATHER pouch assembly $1.00 


At dealers or order direct. Eb. У, А r 

WRIST ROCKET” Mfg. % 00" "ай Pd. in U.S.A. No 0.00. 
| P.0. B0X 471-A 3 

Columbus, Nebraska 68601 for postage and handling. 
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Orders outside U.S.A. add $1.50 


| 

| Gentlemen: | am interested in | | tractor-mounted | 
| AMERIND-MacKISSIC [J selt-powered Mighty Mac. | 
| INCORPORATED lusea. . | | |) . . bBbrandtactor. | 
| "Box 111° Name | 
| PARKER FORD, PENNA. 19457 Address ama sg | 
| Dept. Р Ciy | hÀ Á State bh AD _ Zip ] 
LL. - 


SPORT CARE 


Shoppers’ 


SPORTSMAN'S FISHING VEST. Напау- 
roomy, looks good & makes fishing easier 
& more fun. Has a place for everything. 
Three large snap pockets, 3 lure & leader 
pockets, inside large zippered front, cool 
mesh back. Water repellent & preshrunk. 
$5.95 + 50€ pstg å һа. Satisfaction guar- 
anteed. Sizes: Small, Medium, Large, Ex- 
tra-large. Write: Sports Liquidators, Box 
733-VT, Sun Valley, Ca. 91352. 


MILDEW SPOT RE- 
MOVER. Until now it 
was almost impos- 
sible to remove mil- 
dew spots. Now spray 
them away with 
MOLD AWAY Mildew 
Spot Remover. Apply 
on mildew vinyl, can- 
vas & painted sur- 
faces. No rubbing or 
scrubbing. Many uses 
for MOLD AWAY on 
boats, mobile homes 
& in your home. 16 
oz. spray bottle $3.98. 
Available at most ma- 
rine supply dealers or 
write: Marine Devel- 
opment & Research 
Corp., Dept. PS, 116 
Church St., Freeport, 
N.Y. 11520. 


a> HOME-IMPORT 
| % J BUSINESS-Make Big Profits 


; v9 Men-Women, new Drop Ship Plan 
g Offers fast profits without product invest- 
EM ment! Deal direct with overseas sources. 
E Buy small quantities, Prices shown 


Ө PRICES include duty & postage. Full or spare 
EVEN LOWER time. Write for FREE PLAN, state age. 


MELLINGER, Dept. F2245 6100 Variel, Woodland Hills, CA СА 91364 — 


ARIMA 


GEARED HEAD LATHE & MILL 


Turn, face, bore, thread, drill, mill, grind—to 
accuracies within .0002” on famous aximat 
combination metal-working  lathe/mill/drill 
machine shop! Features geared lathe & mill 
heads, 2 built-in 115V motors. Swings 7”, 18° 
between centers. (10" x 26" quick-change 
model available.) Max. 
vertical cap. 10". Drill 
to center 12” circle. 
NOW YOU CAN 

MACHINE ALL PARTS | 
YOURSELF! 


= P 7 


[] Maximat 7” x 18" 
Send FREE literature [] Maximat 10” x 26" 


AMERICAN EDELSTAAL, INC. TENAFLY, N.J. 07670 
AE-2 


Name 
Address 


= 
Бч 
=e 
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ч 
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GOVT. SURPLUS | Save эл 
and other bargains ~~ 


SAVE to 90% 


Fantastic catalog. Fully 
illustrated, 1000's of 


Cans A 
mi Ял Fr тін z 


bargains in hydraulics, 

electrical, marine, aircraft, 
automotive items and more! Send 356 postage & 
hdlg. In a hurry? Send $1 for airmail, Must incl. zip. 


AIRBORNE SALES CQ. Depr. PSC 
8501 Steller Dr., Box 2727, Culver City, Ca. 90230 


Satisfying world-wide customers since 1945 


— The Unusual — 


INTRODUCING WUNDR/VU . . . FIRST 3-0 
TELEVISION & CINEMA STEREOSCOPE . 


Amazing revelation in the viewing of 
present day-TV & cinema in stereoscopic 
3-D effect .. . simply view TV or cinema 
through Wundr/Vu and it will convert 
the ordinary flat picture into an exciting 
you are there living panorama of 
stereoscopic 3-D effect . . . take 
Wundr/Vu to the movies, thrill 
to the giant life-like 3-D per- 


aS aan, ا‎ CECNC-D ee, (НЬ ee ee) wc o mur ee ا ا‎ 


spective, , А ] . 
INTRODUCTORY OFFER It's just off the press and Send to Centuri Engineering Co., Box 1988, 
$8.50 es 3200 Gad. ела check to it's free! Phoenix, Arizona 85001 


Wundr/Vu Co., P.O. Box 123-0, Bellwood, 111. 60104 The new 1972 Сепішгі 


catalog. In ІШІ color. 
Featuring 10 exciting new 


| 

| 

| Dear Sirs: Please rush my free 1972 Centuri 

| 
low-cost rockets, including | NAM 

| 

| 

| 

| 

| 


Model Rocket Catalog. 


REDUCIBLE 


PTURE AGONY 


REMOVED (or trial 


COSTS YOU NOTHING) 
. « « WHEN уои slip into a : 

low-cost, contour-designed ٤ 
Brooks Patented Air Cush- =. 
ion Appliance! Your ге- | 


the “Х-24 Bug” and "Sky 

Lab” plus many, many other 

kits, outfits and accessories. 
Get your copy today. 


Free. 


М CITY 
ducible rupture will be held - | | 
in securely yet gently. You ММ | See your local hobby 
сап еп joy келен comfort E -S dealer. STA 
night and day at work or play. isn? t this, worth 
a no-risk trial? ^ Write for free facts now. Or use the coupon. | ZIP AGE d 
BROOKS CO., Box 348-K, Marshall, Mich. 49068 


айылыны ыйыы =——————=—==—====тү-ти===ииитт=——————‏ ی 


all eat THE NEW REVERE НЕ 
| Will INFLATE or DEFLATE Inflatable Boats, 
| N E w 8 М [ L E $ T J С К Е Е $ me AM SAN (Beach хори, ete. in just Sec. 
100 for $1.00 r ЕЕ? 0 e cord and 2 special adapters far 
plus 25c postage & handlg. һи, Comes in 12 volt DC or 110 volt AC models 


i , p for just $29.95 plus postage, A dual voltage 
ме. а а а Brekke — model is avallable for $49.95 plua postage. 


en your office, add to vour home | REVERE SURVIVAL PRODUCTS 
decor. These new pressure sensi- Div. of Revere Supply Company, Inc. 

ошо Sante stickers are in dayglo | Dept. PSD 605 West 29th St. New York, М.Ү. 10001 
0 hens ring joy with our Smile A Certified Inflatable Service Station 


MART, Box "H3PS, Bethpage, N.Y. 11714 


with special $7.00 gift offer to 
Popular Science readers 


| торат FREE TRIAL 


f Lifetime Guarantee 
| ЖАҒА New 1 95 
1972 Model Pest 


FITS ORDINARY 110V OUTLET - 3 WELDING HEATS 
_ Weld, braze, solder or cut most anything made of 
metal. No experience necessary. Follow simple instruc- 
tions to make repairs on cars, trailers, farm and lawn 
equipment, bicycles, appliances, etc. Make campers, boats, 
furniture, hundreds of valuable items. NOTHING ELSE 
TO BUY! Comes complete with full face shield, pack of 


BUILD YOUR OWN welding and brazing rods, heavy duty power cables, special 


THE HEAVIEST HUMAN ON RECORD 4 Ж, electric torch attachment, ground clamp, flux, 'easy-to- 
WEIGHED 1,069 LBS. AND WAS BURIED | 151 GRANDFATHER CLOCK | оттан instructions, rog notte, ete (рез мап: 
IN A PIANO CASE! MI | | i 1 e | | Save over 50% by building your own grand- DAT Padi mad meee Ише. the beat needed. То қылы 
Тһе Highest 21. wid Ever Paid SUN H H| ^ "AMERICAN CLASSIC" with beceled plate DS EATS: мио just Gon ak With other lew cast 


glass sides. Narrow waist designs; “SPIRIT - on da РР а 
Lasted 38 Min. A Woman Who ӨР TE" with finely sculptured crown and models. Use ''high'"" for tough jobs '"medium'' or ''regu- 


ildren. The Largest brass-tipped pillars: or easy to build, always lar" for lighter work. This important feature saves you 

Bore 09 ÁN arg The popular “SPIRIT OF THE CENTURY" Our monéy and time. Makes it possible for eren beginners to 

Ww ld's Most E n ive P kits are Red-i-Kut, semi-assembled, hand- start welding professionally the very first day. Pays for 

orld s st Expensive E К“ crafted of solid 34" kiln-dried mahogany, itself quickly. An excellent gift for any occasion. IT'S 

fume At $370 An Ounce. FPA = cherry or walnut. Tubular bell or West- AUTOMATIC: Current is turned ON when arc is struck, 

The biggest! The smallest! The! ye cu minster rod chimes. Moving moon dials OFF when rod is lifted from work. Eliminates need for 
richest! The highest! The oldest! | / painted by our own artists, and our own troublesome foot switch. Speeds up work. 


original Goddess Diana or Lady Florentine 
pendulums. Gorgeous solid bronze dials 
with raised numerals and corners. Send 


The longest! The fastest! Тһе. 22 
greatest! The Guinness Book Of $5 
World Records contains over! 
3.000 records of science, nature, | 
the achievements of man, the 
world of sports, the arts, enter- 
tainment and little known fan-' 
tastic phenomena. Packed with? 
unbelievable facts and over 350- 3 
photos. "w- | 
Settle any argument! Amaze "hg | 


Mention that you saw this ad in Popular 
| | Science and receive а $7.00 gift pack assortment 
$2.50 for all three plans, plus description of “touch weld'" welding rods. Automatic are 
Of kits and movements, as folks have for шый striker. Weld with ''push button'' ease. 

more than fifty years. 10 day MONEY BACK GUARANTEE. You must be satis- 
KUEMPEL CHIME CLOCK WORKS & STUDIO on Qr га ror. eic: Бапа onis 95 00 and рау ашап 

E s Exralinr. Mi 3 plus postage when delivered or sen cas 

йош 3, Вох 240 5-5 e Excelsior, Minnesota 55331 check or money order for immediate postpaid shipment. 


Wel- Dex Mfg. Co. xL w-202, Вох X 10% ШЫ Тех. 77018: 


your friends! You will not be able . 
to put it down. This 600 page ~ - 
hard covered volume is a must - 
for any library. Over 5,000,000 
copies sold worldwide. Only $5.95 
MOREY RAE Euarantec) = = = ано аин она eee ee eee eo = =! 


i GUINNESS HOUSE, P.0. BOX 1192-P - 
! ANSONIA STATION, NEW YORK, N.Y. 10023 i 


amm rush mc. — Guinness Book Of World Records at 
$5.95 each (plus 60€ post. & hand). Enclosed is my check 
or money order for „И not completely satisfied, | m | " d 


Г ни return the book within 15 days for a full refund, | m г M S3 О PER ATOR КОКТЕ OLLED 58095 | 
| ыы. 4 


Miss Lh е SAFETY night and day year ‘round * SECURITY door posi- 
Address | | LOWM tively locked when closed % CONVENIENCE in-car control of 
City Esk ALOR атын Е BOOK) ” М door % EASY INSTALLATION in 2-3 hours % SAVE up to 


Free 50% direct factory purchase ® GUARANTEED one year 
MAY 1972 | 221 Brochure HELPMATE Equipment Co., Вох 51 PSM, Baroda, Mich. 49101 


Fix Cars НАНО DANDY Storage JARS 


Handy Dandy 
plastic caps hook 
onto 1/8” peg- 
board to hold pop- 
ular, quarter-twist food 


jars (such as baby food) 
with 1-15/16 neck. | 
Nothing better for stor- шү! c APs | | jars | Par 


ing screws, nuts, bolts, 
parts, buttons, etc. For 


10 | 1910015200 $250 


those who prefer; 4.50] PLAY GUITAR IN 7 DAYS. Amazing sys- 
tough, unbreakable, | 36 | 350| 625 tem teaches you to play a song the first 
clear plastic jars are | [o a 6.00 | day. Contains 52 photos, 87 chord & 

| 72 6.00| 11.50|-15.00 finger playing charts, 110 songs; Special 


| Guitarists Book of Knowledge; & Tuning 
| Device. All for $2.98 + 25€ pstg. & hdlg. 


SAVE TIME, WORK, 2:55 
PPD USA. No C.O.D.'s 
vom Г F: Money back guarantee. Ed Sale, Studio 


WICKLIFFE INDUSTRIES, Box 286. P55. Wickliffe. Ohio 44092 PS-5, Avon by the Sea, New Jersey 07717. 
MON EY This famous Manual N — 


lets you "breeze through” many auto 
repair jobs — quickly, easily, right! 
МОУ/уоч can''breezethrough'' 


144|11.50| 22.00| 28.00 


e toughest car repair | 1 E 
jobs — іп DOUBLE-QUICK FIX THESE В 
time. If you're а beginner PARTS | 
mechanic you can tackle jobs Ignitions, Trans- I | 
you never dreamed you could missions, Start- 
handle. And if you're an ex- Бет; E EE. ЕМЕСЕ L 
pert, you'll save yourself hours Poke E | 
of work... and Distributors, | 
cave money, to Much mure! i 
oot! 
It's easy with | FIX THESE | g FREE! POWERFUL "MUSCLES FAST!g — 5% 
SAIS ir CARS Fantastic New Discoveries the science of bod 
on of fa- PEUT Sut ; | I ies in i y- y 
mous Mio iyu ie ag EE E ME Ш building. Our method will add inches of powerful M POCKET-SIZE POWER HORN can be лага 
the expert help A C В muscles to arms, chest, shoulders & legs. Learn Щ oz., but contains up to 100 blasts (118 
“For over 25 921300 Official MAKES (includ: "бын оп trimming the waist with uli modern g decibels). Dozens of uses. Order #41,423 
rears, MOTOR Factory Shop AS WELL А8... methods—tast! Results Guaranteed! Send for free $3.25. Two refill cartridges (4 P-41, 424) 


as saved Manuals — the Continental 


Bae Saved ne end work. $2.75. Clip this item & mail with check 


to Edmund Scientific Co., 380 Edscorp 


B brochure. Universal Bodybuilding Box 485-A 


Worth its saving methods ` Michi [ j 
ae in hil iat ا‎ fac- wagen, ete. plus |а — $$ Dabam реал щ Bidg., Barrington, N.J. 08007. 
—R. Carter, ory engineers | front drives! үүт 
"^N. сат for their own PUMP DRAINS pools, cellars, laundry tubs 


Mechanic motor car lines— 
boiled down in one handy book. 

No guesswork! MOTOR's Manual 
starts you from "scratch'' — expert 
"know-how'" guides your hands 
through every step of practically f 
every job. With clear illustrations Е 
and 1-2-3 instructions, these experts 
show you how to '"polish-off'" almost 
any repair on any car listed—1966 
thru 1972! | 

NEW, REVISED edition gives you Се 
everything you need to know to re- ''In school 
pair 2,300 models. Over 1,000 giant- ерен. trade, 


pil 


‚ 3,000 “This-Is-H ic- fie ' ) 
tures, 400 "quick Check" Charts, me out ot | | SILVO (BRAND NAME) TOOL CATALOG 


Choose from 50,000 tires, including major brands 
IRRIGATES — CIRCULATES — SPRAYS | for regular, sports ҒА import eed, чыча eld farm. 


Heavy duty ball hearing pump. All metal, rust- 
proof Type XB. Stainless shaft. Use 44 HP or NOW YOU! ( | ed {= =. at 
. larger. 1 HP 1,200 СРН 60' high or 3,000 CAN BUY Е 


„ fal, СРН 25° well. 5,200 СРН max. 114" іп: 
1” out. Belt or direct drive. $13:95 НО ESAI = 
| саш. zd Туре P won't rust or clog. Bronze bear - — ; 
ing. То 2,400 GPH. 1” in; 34” out. $9.95 AM types of tires. Send 256 for 1972 catalog 


ie  p'pd саһ with order. Money back Guarantee. to: Universal Tire Corporation, Dept. PSS 
LABAWCO, Box 34, Belle Mead, N.J. 08502 14622 Southlawn Lane, Rockville, Md. 20850 


225,000 Service and Repair facts. In- rough spols i Р 

formation so clear you CAN'T go У "екетете! | г | ЖЕР, Thousands of 

wrong! 6 MILLION copies sold! Student A exciting tool 
SEND NO MONEY! | | аы 

Just mail coupon. | same Offer on MOTOR's Revised а 5®# alues: 

whole days, free. If AUTO ENGINES & ELECTRICAL | Же Thousands of Exciting Тоо! 


ou don't agree that | SYSTEMS 700 pages, =a m | Values! stanley, Millers 
t is the greatest аЬ үл fe Falls, Skil, Thor, Wen, 
time and work- -SAVET on ; principles, L —n Disston, Wiss Wallsaw, p 
2 ve ever seen — acum ens ie Dremel, Speedy Sprayers, e 
e Doing days, & elec. works, | | p» Plumb Huot, Kennedy, 
. Check. Pow on ES Channellock, Porter-Cable, | Get more than 6'0"' floor to ceiling clearance in 
emo шаш Rockwell, Helios, Vise-Grip, Crescent, Ridgid and] | | i 
1 many other Nationally Advertised brands of Tools &| ^ your van for less than $79.00 using our POP * 


MOTOR BOOK DEPT., Desk D125 | | Supplies. We ship Coast te зат SE вооа ата |, TOP plans. For more information send $2.00. 
P.O. Box 2316, F.D.R. Station Bent, Send SO ne eer НДО me тайы الت‎ 


Ё da | 
; ; Y. | е 
| бағана о || ^ SILVO HARDWARE со. | op inp орнаган 
1 Fiam send me the Manuals checked below for ten [fl |! Dept. Р5-5, Р.О. Box 21601, М. Louis, Mo. 63109 
ays free examination: 1 
107 Walnut St., PSD5 Phila., Pa. 19106. d 
i 1 MOTOR's Auto Repair Manual, $10.95 i . $2.00 refunded оп purchase of plans. 
| ІІ потона Auto Engines & Electrical Systems, БЕР - 
| O sio г (Print For Profit Know 
If I am not fully satisfied, I will return the ship- i 
| ment promptly and owe nothing. Or I will keep it | i Cards, Stationery, Advertising, 
and pay the total price in three monthly install- { ' | "a labels, tickets, announcements, your 
| ments, plus а аппа shipping charge. > QSL cards reetin sympath 
Г] LWANT TO SAVE SHIPPING CHARGES. I am D. A-~ E pie pale 
enclosing payment in full and you will pay | = prayer cards, etc. Save money. | blood 
Ё shipping C ee (Same return privileged, refund { af Printfor others, good profit. | 
uaranteed. [ Have home print shop. Pays for | 
I | Ê itself in a short time. Sold direct | 
| Print N І Ё" from factory. Easy rules sent. | pressure 
| пі Мате......... i We supply everything. Send 25e ' ж F 
| metas: for catalog. KELSEY PRESSES, | J nstantly! 
CPI nl) TOT ҮҮ ТҮКТҮҮ Er CNET k І кн 72-0 Meriden, Conn. 06450 : 
! City & { =a i r doctors recommend keeping close tab 
J| #==е.........................2р..... ү MAIL THIS Kelsey Presses Dept. 72-O | on your blood pressure, here's the 
А Р || COUPON TODAY Meriden, Conn. 06450 | perfect instrument. High-quality Aneroid-type with touch 
| signature E : - - hold Velcro sleeve. No slipping. Accurate, easy-to- 
тоз: эс» жа сита send big catale free : lez. and ho 1 IPP hak 
i тие UHR) DUE £n ARAI I l enclose 25c send ig са alog and free sumples | read gauge. Compact zippered case. Un nbn lar one- 
Offer availible oniy іп continental United States; || Nass year warranty against defects in workmanship or ma- 
И Delivery will normally be within 3-4 weeks in E .------ сан -- | terials. $16.95. Blood pressure unit and genuine Bowles 
Eastern U.S. Please allow longer west of the Miss. ||| Stethoscope, $19.95. Money back guarantee if returned 
Қ за um ма аа пи ға ғ жа пи ма ғә та ты ләп тын ui Address_ T ———— n M ped. within 30 days, Add 75c postage. 
it iac Standard American e Dept. 5-P5 
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ELECTRICAL AUTO PROBLEMS? 


Trouble shoot with VOLT-I-CATOR 


A precision voltmeter with an 


rule dial. It plugs into cigarette 
lighter to accurately indicate con- 
dition of battery, regulator, 
alternator, charging system and 
other internal problems as speed, 
load and operating conditions 
vary and warns you before à 
major breakdown occurs. VOLT-I- 
8 CATOR is used on cars, boats, 
campers and атріапеѕ using 12 volt negatwe ground system; 
it tilts for easy visibility and indicates at a glance if tune-up 
services are needed. $12.95 plus 50¢ postage and handling. 
Money back guarantee. 


J. F. IVAN CO. 


Dept. 2Р55, 10918 Governor Avenue 
Cleveland, Ohio 44111 
Use your BonkAmericond s Master Charge 


MAN'S WIG 97 MAN'S WIG 3095 


Stretch Wig Completely Covers 
All Your Hair and Sideburns 


Stays in place on all size 
heads—easy to put on. 
Tuned and razor cut— 
handsome tapered look and 
іші sideburns. Cool and 
lightweight, Made of mod- 
acrylic hiber—iooks and feels 
like real hair—has luster, 
rich body and bounce of 
human hair. Can be washed 
and shampooed—never loses 
its shape—can be combed, 
trimmed and restyled if you 
wish. Specify color desired: 
Black, Off Black, Chestnut, 
Dark, Medium ог Light 
Brown, Dark Blonde, Grey 
and Black mixed, Grey and 
Brown mixed, Mention Style 
М-116. Send $2 deposit and 
pay postman on delivery 
balance plus C.O.D. postage. 


easy to read color-coded slide | 


E X 


Or send only $9.95 and 


we will pay postage. Money back guarantee if not satisfied. 


FRANKLIN FASHIONS Dept. M-158 
378 S. Franklin St., Hempstead, N.Y. 1 N.Y. 11550 — 


p BUILD IT YOURSELF 


Save $20 per hour М assembling our 


unique MINI-DOZE 


® bulldozer kit. 


Full line of attachments. “Build-it- 


yoursel” Plans — $5.00. Catalog 


Dozer and 30 other Assembly Kits 

= $1.00. (Refunded with 

2 any purchase ) 
` STRUCK CORP., бері Р5-520, Cedarburg, Wis. 53012 


Фешна... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world's larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY, 
HICKORY 7, N. C. 28801 


BE TALLER! 


BE MERE Giris ga far 
tall Men. 

If you could grow 2-6 
inches taller in one month 
would you spend 25c to 
discover how? 

Fantastic, new break- 
through method of іп- 


P. 0. BOX 9 » 


creasing height quickly, 
safely and naturally. No 


exhausting exercise, ap- 
pliances, drugs or ele- 
vators. PLUS, results guar- 
anteed. Air mailed Proof 
25с. 

HEIGHT INCREASE BUREAU: 
P.O. Box 146- 11517 
Brampton, Canada 


SPLIT-IMAGE TRANSIT 


The Most Revolutionary 
LEVEL & INCLINE 
MEASURE 

Ever Made! 


IDEAL FOR: 
Contour Plowing 


Carpentry | 
| Brick Laying 
Cement Work 
Surveying, | 
Ек. 40% leatherette 
plus $1.25 pp. case $3.95 


This simple yet amazingly accurate instrument indi- 
cates level and measures incline down to a fraction 
of an inch. Makes bubble type or string levels obso- 
lete. It not only indicates level, but shows exactly how 
much correction is needed. Just one person, using the 
split-image transit and target supplied with it, can 
perform any levelling, incline-measuring job quickly, 
easily, accurately—measures inclines down to the 
thinness of a dime at 25 feet. 

Send check ar М.О. No C.O.D.'a. Satisfaction Guaranteed 


J. W. HOLST, Inc. 241. 65:572. 1005 E. Bay St. 


East Tawas, Mich. 48730. 


Ж = Е- 2 gun ri 1 È 1 

WINDWATCH™ 5 0% 
ANEMOMETER- WIND VANE 
Neon lights in indoor indicator show wind speed 
and direction. Decorative gold panel indicator 
comes factory wired and sealed in black finished 
wood гате. Designed for desk use or wall mount. 
Outdoor instruments of durable aluminum with 
electrical parts enclosed in rigid vinyl housings. 
Easy to assemble and install. Attach directly to 
roof or pole. Comes with wire and materials for 
installation up to 60 feet. Uses regular 120V AC. 
Unique low amp circuit assures absolute safety. 
A fascinating addition to any home. Five year 
guarantee. 15 day trial. Your satisfaction or 
money back. Only $19.95 postpaid. 


WINDWATCH DEPT. 1-3, 104 HEIMANN 


SAM ANTONIO, TEXAS 78205 


Powerful electronic detector 
finds buried gold, silver, 
coins, etc. 5 new models. 
Write for free ipie. 


HENLEY'S 
20th Century Book of 10,000 
Recipes, Formulas & Processes 


£4 Here is à wealth of practical, ac- 
Cer curate ina clear information and 
Ж instruction that cau save you thou- 
4 A кіні, or make you а furtune! 
Housewives, manufacturers, Carni- 
ers, handymen, home expa г = 
ers, ehnetrieians, «Пешізіз, people 
іп every walk of life, refer to 
5 Henley's daily, [n this gold-mine 
poor ak book, wou Тін» will Hid ror- 
ES. mulas and recipes for almost ev- 
| erxthing used in the home, farm, 
| workshep or industry, Discover 
the trade secrets of thousands of 
Wee iul products - led rri new Mey SOV LIS and 
exeliiug wars of dolng things. As indispensable as а 
dictionary. Satisfaction guaranteed, HMM pages hard 
eorer-cloth binding, Only $0,93 postpaid. 
: SSY SALES, Dept. PS-30 
Box 67, East Elmhurst, М. Y. 11569 


TO YOUR OWN DOCTOR'S 


е PRESCRIPTION 
i EYEGLASSES BY 
Ж MAIL AT 
SR ^ GREAT SAVINGS! 
| Mail = filled by 


$1995 (including frame, : 
licensed opticians from lenses and сате) р 
Your doctor's prescription will be filled by a 
Skilled, approved and licensed Optician or your 
own prescription duplicated. Lenses are ground 
and manufactured to United States optical stan- 
dards, Choose from complete family catalog. 
Hifocals, trifocals, SUNGLASSES at low addi- 
tional cost. 

All lenses are safety hardened as prescribed 


БИШЕ re 


e 


k by law. 
E PRISM OPTICAL INC. 29 fo" rere 


135 West alot. New York, N.Y. иы Dept. PS-64 


| TANK BALL 


Actual 
Size 


tiny valve 
placed in your 


toilets flush tank 


will Save you 
thousands of 


gallons of water 


every month! 


With every flush your toilet is wasting 
precious gallons of water. Fresh water you 
pay for. About 25,000 gallons yearly for a 
family of 4. Wasted. 

But for $2.49, you can stop this need- 
less waste. With a Semi-Flush™ valve you 
can automatically limit the usual 6 gallon 
flush to only the 3 to 4 gallons actually 
required. Valve inserts easily into your 
toilet’s soft rubber flapper or tank ball. 


Everything needed for 
quick, easy installation 
included with valve. 

Reduce your water 
bill. Reduce costly 
septic tank and cess- 
pool maintenance. Re- 
duce water softening 
expense. Reduce elec- 
tric well-pump running 
time. Save your coun- 
try's resources. 


Ba 
Semi- | 
Flush ™ | 


installed 


SEMI-FLUSH™ EQUIPPED FLAPPER 


ALSO AVAILABLE 
Soft rubber flapper 
assembly complete 


with factory-inserted 
Semi-Flush™ valve 
also available. $3.98 
Fits all conventional 


flush systems. 


MONEY BACK GUARANTEE: 


If not completely satisfied, return within 
10 days for purchase price refund. 


Available only by mail! 
Mail the coupon today and 
Start saving water. 
E ا سے‎ = 2 
Semi-Flush "M 
A division of x: 
Dynamic Gear Co., Inc. 
Dept. P352, 4571 N.W. Bth Ave. 
Ft. Lauderdale, Fla. 33309 
Please rush me: 
——. Semi-FlushTM valves at $2.49 plus 354 Ш 
(ea.) postage and handling charges. 
—— Semi-FlushTM equipped flappers at р 
$3.98 plus 504 (ea.) postage and handling 
charges. { 
Enclosed is my check for $ ; 
Мате И 
Address li 
City State/Zip 
ШЕШ БЕН БЕН БЕН БЕН БЕН БЕН BN | 
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oe 
TA = Bianco: 


pn Life for only $300 


CLIP AND MAIL 
THIS COUPON 


(HALF the regular s6 SCE E TO ORDER e 


Enjoy year-round coverage of ж 

hunting,fishing,camping& y 

| adventure-including special I 

hotspots reperti of geme 
0 tsin your region 

| ере 2 | M T 

рз Special — | 


Taag: о Рампа | | 


p Uproar Із the Game |‏ ا 
Bowhunt for Chucks | Wit‏ | | 
Spring Chinook Fun |‏ | 
fA‏ 
Е: й) э.‏ | | 
Ц е. | ы VE к :‏ 
V) ia‏ 


90000008 


TO: OUTDOOR LIFE, 
P.O. 2854, BOULDER, COLORADO 80302 


| | O.K. Send me 12 months 
of Outdoor Li£e and 
bill me $3.00 („н несила, 


EXTRA SAVINGS EXTRA SAVINGS 
(|24 months*6 | |36 months*9 


Ж 


Name 


Address 


ЕЕЕ.» э ————————. si [1111 
| SEND NO MONEY WELL BILL YoU LATER! 


PMMA NTT ATT ATT 


DUPON 15 MISSING, WRITE TO: OUTDOOR LIFE, 
P.O. BOX 2854, BOULDER, COLORADO 80302) - 
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А ТІПТІ” Detach and Mail Order Today! 


00000 нан. Price Subscription Offer ШЕРІ 


14-1 


П E E UJ m 0 D EL S | та 
GUARANTEED FOR 10 DAYS EX: 


тх | WITHOUT 
To equal $200.00 detectors or your money back ome BEAC 95 METER 
5 YEAR PARTS AND LABOR GUARANTEE ; 


NEW PATENTED DESIGN DETECTS BURIED GOLD, SILVER ê 

... COINS, JEWELRY INDIAN ARTIFACTS AND = EXE 44995 POSTPAID 
551 BEACHMASTER weren 
ss DEALER INQUIRIES INVITED 


hice АГ йоген Рогава Bower rogis 
appliances from auto alternator. Installs E; 
in minutes, delivers over 3,000 watts to | NOW AVAILABLE 
operate any 115V AC-DC soldering iron, і 


hedge trimmer, drill, etc. Even weld sheet ees | | -— WITH 3 
metal up to 3/16" or charge batteries. 3 | A oos т NN : SEARCH HEADS 


year guarantee. $24.95 ppd. Satisfaction | 
3” SEARCH HEAD $11.95 


guaranteed. J. W. Holst, Inc., Dept. PSE-5, 
1005 E. Вау St., East Tawas. Mich. 48730. ` | OUTSTANDING FEATURES FOUND IN OUR 
INSTRUMENTS AND OTHERS SELLING Post- MAIS 
DEPTH RANGE MIN. 0" MAX. 9" 


FOR UP TO $200.00 
Exceptionally sensitive to small nuggets, 


T 


U. 5. PATENT 
NO. D214-315 


| 
| 
& FIVE SILICON РІ АМАН TRANSISTORS i j 1 I 
| | ® PRINTED CIRCUIT BOARD construction throughout. coins and rings, even when buried on edge. 
i è FIVE-INCH DIAMETER SEARCH HEAD included with each unit Useful for searching walls of old home- 
i for eneral purpose use. Three and ten-inch diameter Search : 
| у be hased with unit or added later steads and crevices where larger heads 
ü THREE "OARS TUNERS d switch in each unit for maximum t 
sensitivity and minimum drift when using. cannot enter. 
е elg ااا‎ TH к nd oper Heh slatted for fine tuning and vol- 
ume allows one-hand opera 
е DYNAMIC 21. -ІМСН. 8-ОНМ SPEAKER. internal and plug-in " eC INCLUDED 
| | оопа AMES METER Eae will defect wnan ann d SEM HEND эпи DETUR 
at w effect whaa ана o8 " 
nat is not Sensit ve; inctuded in Beachmaster along with extra DEPTH RANGE MIN. 1" MAX. 24" 
ode and sensitive, fu w me ; . i 
е HEAVY outs A a ODIZED "TELESCOPING ALUMINUM TUBES Will detect large COINS, watches, lighters 
single loc THU о set bes eng or user's height. | | 
Ustahie from kixteon £o thirty Inche and pens. Best general purpose head for 
wm е COMPLETELY WIRED (поё a kit and no radio necessary for beach combing, searching old farm fields 
E е NINE- vor BATTERY, E dy 2 | » included i | 
QUICK-CHANGE to suit your mood at a | v itn eaen um, тент EAA Y 216 or equivalent i e and circus lots 
moment's notice: Mustac е $2, Sideburns TIVELY YLED high impact molded case and Search | 
Heads balanced for long use without tiring. fF | 
$3. VanDyke $3. All 3 $6. All 3 Deluxe $10. ® WEIGHT LESS THAN 2 POUNDS, 10” SEARCH HEAD $17.95 


Wear in combination or separately to 
change & improve your appearance. Look 
éxcitingly different, instantly. Looks real. 
State color or enclose sample of hair. 
Money back if not satisfied. Masculiner 
TRE pept аш 160 Amherst St., Е. Orange, 


POST PAID 
DEPTH RANGE MIN. 4” MAX. 60“ 


OPERATING PRINCIPLES Best sensitivity on large objects, buried 


deep; like chests, tools, jars of coins, bars 


Operators by comparing the frequencies of two colpitts or veins of gold. silver and other precious 


oscillators and amplifying the audio frequency which is 
the sum of the difference. The fixed oscillator is con- metals. Can also be used to search large 
trolled by the thumbwheel tuner. The variable oscillator areas quickly. 

changes its inductance when the Search Head is brought 
into close proximity of any metal. This difference when 
amplified is heard in the earphone or speaker, as an 
audio signal tone, 


$19.95 TREASURE HUNTER'S BAG FREE 4 


Carries your metal detector. search heads, battery, earphone. 


ж Dept. PS, 905 9th St, Rockford, ІІ. 61108 ж = maps, books and magazines. An ebony black Unilite case. 
Б HEEDUC braced with handsome aluminum closures. Smooth ‘‘slide 


| 
| 
| 
| 
| 
D 5 lE BUILD T THIS MINI- BIKE! | | action" nickle plated locks and two keys, secures your equip. TREASURE HOUSE 
1 Je Plans reveal RAC r4 details! ment in а fitted charcoal grey foam and protects it from the А DIVISION OF SOLID 
CING KA 
| 
| 
| 


HEARING AIDS 


5 gl OFF 53x 


BUY DIRECT e 20 DAYS FREE TRIAL Body Aids 
$39.95 up. Tiny All-in-the-Ear: Behind-the-Ear; Eye 
Glass Aids. No salesman will call. Write LLOYDS 


erum m e roughest handling. The interior lid contains a wide folio TFONICS MFG. CORP. DEFT. 
Learn how you RAR for less than So pocket. Included is a BIG 196-page book. “Lost Treasures ®В20. TENNENT. N. J. 07763 © 1972 
can оре bee з And How To Find Them" describing hundreds of famous TO ORDER: Send check, cash or oner order, In 
engines $15 up, 


SETA З N. J, add 55b state tax, B20) deposit far 

| treasure caches in almost every state, with suggestions On ссор To order on charge card send no monev 
new engines $30 | 
with FREE con- | 


how to get started, (Sce terms below.) but fill in coupon with charge card and number. 


SS p e rim T ق‎ 


fidential list and р or plans (indicate type) or TREASURE HOUSE 
НА T — HEAL A Division of SOLIDTRONICS MFG. CORP. 

ОРКА send 10« for brochure describing plans: VP eA E s но осмон нента coc oct TIE armen" T | 

PLANS, Вох793 Dept, P5-5 Fremont, Neb. - AFTER 60 DAYS | WILL RETURN THE INSTRUMENT AND МҮ MONEY WILL BE eto و‎ Е ату bel 
А BUSINESS OF YOUR OWN BUSIN FSS OF YOU R OWN i | REFUNDED. THE ATTACHE CASE AND BOOK WILL BE MINE TO KEEP ET Буйла > liners | 
| | | ГІ Send 3" SEARCH HEAD ................................ 11,95 BANK NO EXP. DATE | 
REPAIR HYDRAULIC JACKS | ГІ Send 10" SEARCH HEAD .......................... „ш 17.45 Charge: Мо. „алаа xal 
Earn while you learn at home. Millions of | О Send BEACHCOMBER ...................................... 39.95 Мате. esos zd 
p in gas wi p скла тат, 6, | Includes sensitive. earphone and HY battery Addfess | sss. " 

need servicing. We show you . Sta | 3 ГІ Send. BEACHMASTER ....... TGE E r aseinaan 

spare time in your basement or garage. a — کک‎ інеіндег meter, sensitive earphone and 9V battery State о... arene «| 

Big opportunity for mechanics. MI Ut. c ——————— — —————— PP SIRI: PAIN Ийла, лаан, ааа. s ECC iD DERE еште 


write for folder No. Р55 and free bonus offer 


HYDRAULIC JACK REPAIR MANUAL CO., INC. 


^ G.P.O. BOX 3 * STATEN ISLAND, M. Y. 10314 


оу ا‎ TOOL POWER = 
= ^ 110 VOLTS D.C. 
Tw 3,000 Watts 0-50 amps from your car's 
Ly alternator. Operates heavy duty drills, 
E saws, and lights, battery charging. Arc 
welding. Does not operate A.C. motors on refrigerators 
end air conditioners. Installed in 10 minutes. Guaranteed 
5 yeors. $25.00 Postpaid. Dealerships available. 


A.C. Generators 
60 Cycles, 110 Volts, 


Fanbelt driven. Runs power tools, 
T.V.'s, refrigerators, radios, A.C. 
motors to 1: Н.Р, Cannot operate 


NEW 1972 ARC 
WELDER 
1995 


WELDING НЕАТ5 


2559 PLANER < MOLDER » SAN 


Plugs in any ordinary 110 volt outlet. Buy direct fram the factory and save 55 
Complete = тй else to buy. Mira *h duty cables “electrode holders 
"ground clamp "extra welding rods ‘full face mask, Heavy duty — 5 heats for 
welding, soldering, cutting and heating. Easy to operate: step-by-step instructions 
included, ideal for the home handyman or craftsman — pays for itsell repairing 

cars, trailers, lawn equipment, boats, etc. 


Wm 


Now you can use this ONE power-feed c to turn rough lumber 


i iti d 10-DAY MONEY BACK GUARANTEE. Send only $2 and pay postman $17.95 into moldings, trim, flooring, furniture... ALL popular patterns. 
ат сопойіолегхы 1,500 watt. | | | plus postage when delivered, or send $19.95 for prompt postpaid shipment RIP... PLANE... MOLD — separately or aii at once with a single 
$60.00 plus $5.00 postage. 3,000- Return within 10 days for refund if not completely satisfied. Orders filled motor. Free 30-Day Trial. Low Cost—only $35 down, 
watt $99.50 plus $6.00 postage.| : PTP елекке НИМ Serer PEE TIMER DARANTEE: Send Postcard Today — No Salesman Will Call. 


Р.О. Box 7066, 2821 Mays St. 


MINI 5 ARC WELDER, Dept. C, 2635 Main St., Houston, Texas 77002 BELSAW POWER TOOLS, 9232. Field Bldg., Kansas City, Мо. 64111 
CO. Ps Amarillo, Texas 79109 | | — 
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IT'S EASY TO ASSEMBLE 
A SCHOBER ORGAN! 


CONSOLETTE Il 
ORGAN 
*$1040 


"Includes easy fo 
assemble walnut 
console kit. 
Amplitier, speaker 
system, optional 
accessories exira. 


less than $1800—and there never has been an organ 
of the Consolette II's graceful small size with 22 
such pipelike, versatile voices, five-octave big-organ 
keyboards, and 17 pedals! If you've dreamed of an 
organ of your own, to make your own beautiful 
music, even if your home or budget is limited, you'll 
get more joy from a Schober Consolette 11 than any 
other "home size" organ—kit or no kit. 

You can learn to play it. And you can build it, 
from Schober Kits, world famous for ease of as- 
sembly without the slightest knowledge of elec- 
tronics or music, for design and parts quality from 
the ground up, and—above all—for the highest praise 
from musicians everywhere. 

send right now for the full-color Schober catalog, 
containing specifications of all five Schober Organ 
models, beginning at $499.50. No charge, no obliga- 
tion. If you like music, you owe yourself a Schober 

rgan! 


The обе» Organ Corp., Dept. PS-57 
43 West 61st Street, New York, М.Ү. 10023 
Г] Please send me Schober Organ Catalog. 


[] Enclosed please find $1.00 for 12-inch L.P. 
record of Schober Organ music. 


NAME 


You couldn't touch an organ like this in a store for 
| 


ADDRESS 


CITY STATE . ZIP. —— 


Crisp Bacon 
in 20 Seconds 


with 
INTERNATIONALS 
MICROWAVE OVEN 


ч? 


People оп the go will welcome ап oven 
that makes cooking chores a pleasure. 
Imagine a “piping hot” TV dinner (frozen) 
in 372 minutes* instead of 20 to 50 min- 
utes. Bake a potato in 5 minutes* instead 
of 60 minutes. Fry crisp bacon in 90 
seconds on a paper plate. Great for those 
leftovers, Countertop designed. Works on 
115 vac house circuit. Write for folder. 


*Times are approximate 


INTER МАТ = NAL 


و 
CRYSTAL MFG. CO, INC.‏ 
NO LEE © OKLA. CITY, OKLA. 73102‏ 10 


JET-A- 


SPRAY 


Blast off with jets on your water skis and watch 
rooster tails of water burst 15 to 20 feet high. Tall 
rooster tails also improve safety for skiers in tow by 
creating better visibility for other boaters. 

Designed to fit most all skis. 


Send $2.50 plus 50c 
per pair for postage to: 


ANTOINE MFG. & SALES CO. 
Dept, 3, 212 Ontario $t, S.E., Mpls, Minn. 55414 
Dist. 


MAN-SIZE TRACTOR 
Works faster, saves you time 


Whiz through tough jobs with this big, power- 
ful tractor. Mow 3 acres an hour: plow, 

till, bulldoze, remove snow fast with 
21 big attachments. 14 H.P. More 
work-power with all-gear drive 

(no fluid power loss), automotive 
clutch, transmission and differ- 
ential. Free catalog, prices. 


Ivo 
TRACTOR 


1005 A-5 Anoka Avenue 
жашып Wis. 53186 


inquiries invited 


Works with Any Car--Portabie or Home 
Radio! Just Plugs іп-Мо wlring-—3 
minute hookup! Switch Instantly from 
regular to Al Police-Fire-Emergency- 
Commercial-Taxicab-5State- City-Gov't |. 
2 way Radio calls in Your Area. Dual— 

Hi-Low Band à 

Cars ‘Statlons, 


always works! TT 5 
SEND ONLY $2.00 (сағ, сх, мо, ana сен 
pay postman 87.89 plus COD nate. or 
Send 39.49 for ppd. Del. in USA, Complete, ready to use with 
instruct ione One Year service Warranty-10 Day Money Back 
Trial iif retnd). Amazing Offer food only by mail— 


Use Everywhere-anyt ime- 


| WESTERN RADIO Dept. €— 2 KEARNEY, NEBR., 66847 


& Women АН Send for f free book on learning to reu 

star chairs. Ln footstoals, ай furniture for Bib мо iad. 

p spare or full time. No ех 
| age ori educational Pr iles 


ral ri ; 7и phases, 2 ait tools e 
a 

"FREE Esp ) free supplies, 

res & materials worth mi 

BOON! چو‎ yours to keep ог or sell. rite TODAY for big 

— ` free upholstery carea obligation, по 
salesman will call. Veteran Approved. 

Modem па 
Box 899-FMF, Orange, Calif. 92669 


-CRUISE CONTROL 


NOW! Cruise the open highway іп 
comfort and safety. Clamps in 
minutes to the pedals of your auto- 
motile, Easily adjusts to different 
throttle settings. Brake action re- 
leases accelerator. Maintain leral 


speed limits with up to 20% Det- 
ter M.P.G. Fits most cars, Include 
саг make, year and model with ür- 
der. Money refunded if not com- 
pletely satisfied, 


ЖЕ, Меей more money? Earn $60-$15 
aweek, spare time, at home mak- 
< ing rubber stamps for offices, fac- 

tories, individuals. Hundreds of 
ә uses. Hundreds of prospecta—ev- 
ың ' erywhere, Right in your own com- 
н munity. Turn out special stamps for 
' names, addresses, notices, prices, ete., 
in minutes with table- -top machine. We 


furnish everything and help finance at 
' jess than bank rates. Write for free facta, 


Rubber ыы. Div., 1512 Jarvis, Dept. R-3-BE, нш 60626 


110 volt sock- 
AKE == REPAIR 
1001 items for CAR— 
HOME—BUSINESS. Lifetime BURNOUT GUARANTEE—10 
day money back trial (1f retnd). HEAVY DUTY Design. No 
erience needed—FREE WELDING LESSONS! 
SEN ND ONLY 2. 00 icash, ck, M.O.) and pay post- 
man 47. өз COD postage or send 
Би. тіп 21.00 postage for paid del. іп U.S.A. 
COMPLETE READY TO USE—Includes BIG pack steel, 
Baring. Solder, Carbon ''touch'' rods. ELECTROFLAME 
RC TORCH! OFFER LIMITED -Order TODAY! MIDWAY 
WELDER. Dept. EPS.5 Kearney, Nebr. 68847, 


INVENTIONS—NEW | 


DEVELOPED & PREPARED 
For Commercial Appeal & Sales 
DESIGN—MARKETING—PATENT RESEARCH—DRAWINGS 
| Second Decade of Reliable Service to 
INVENTORS е MANUFACTURERS е LAWYERS 
Director: Raymond Lee 


United States Patent Office former Patent. Examiner 
United States Department of Army former Patent Adtiser 


Member: United States Council, 
International Chamber of Commerce 
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Shoppers’ 
Showcase 


BURNING QUESTION: 
toast? You can toast 4 slices at once; 
watch it as it turns golden brown. Get 
exact shade you like. Uses no electricity. 
Use over gas stove burner or fireplace. 
Great for campers. Warm up to this nifty 
gift, $1.98 ppd. Best Values, Dept. 604, 
160 Amherst St., E. Orange, N. J. 07019. 


Tired of burnt 


PAINT LANDSCAPES—NOW! Filmstrip les- 
sons guide every step. Learnomatic pro- 
vides projector, painting kit, artist-teacher 
on film for as little as $10 per month on 
credit card. Only $199 now. Write for fold- 


ег. Free examination, money-back offer. 
Learnomatic, Inc., Dept. PS, 124 Mamaro- 
neck Ave., White „Plains, N.Y. 10601. Or, 
send credit card # for fast delivery. 


WOULD YOU INVEST 51 FOR THE CHANCE TO 
SAVE UP TO 550 ON YOUR NEXT SET OF TIRES а 


The NEW 1972 Tire D rector y 

"WHO MAES T AND WHERE chon 4 yOu Mow. 
74-6 yo. the same, adaress ond manufactiser gi 

1 mos! ёё, tre bearg made n the «orld, both 
fore qe ond domestic, T 3:56 


9 | 


qstantiy idert-fies 


wy "ae bans “ade sy tee DOT ссде + mbm 
arp ch the y deg of ail tres, 
Send 51 00, “Ars, Reece n: ^ne, 3rdér tg 
TIRE GUIDES 


Dept, 5 2119 Route 110, Farmingdale, М.Ү. 11735 
Satisfaction Guaranteed or your money promptly refunded 


DRINKING BIRD 


Lucky. the amazing bird that 
never stopa drinking. Just put 
в klass of water in front of 
him and wateh while he eon. 
tinuously hobs his head up 
and down into waler—drinking 
away! Keeps bobbing his heil 
for hours. Amazes everyone 
who sees himi. 

PROFITS. Shaw 
friends, пе рга. 
workers, Sells like wildfire at 
SI. tirh. Wour low cost: 


1 oz, 
$25.50; 
(Sample $1.00). 
pastmse, Order todavt E 
Campbell; Chicago, Ill. 


RE-52; 6800 N. 


: Dept, 


——— — — —FREE CONSULTATION— — — — — = 


THE RAYMOND LEE ORGANIZATION INC. 


230-H Park Ave., Mew York City 10017 212 MU 6-8500 


SEND FREE ‘Pora RECORD Dm 
Brochure 

Мате ........... Pe ee a RR; жна авв OR а ou 
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(worth up to $52.20) when you join the POPULAR SCIENCE BOOK CLUB 
and agree to buy only one more book in the next year 


Along with u 
remarkably useful 
inated plastic 
tool box. М can 
screw threads, b 
pass and jui pra 
rmulas, gr! те 
drini sizes with die-cut measu 
grinding нео ла 
drawing penel 5 
d more. The in бы. 
pint E — along with your 4 books for only 


you become à member à 


AND WITH EVERY SELECTION YOU TAKE COMES A SURPRISE GIFT jJ Bj 
Each time you make a purchase from the Club, you'll receive an exciting surprise! It may be a 
compact tool set, magnifying glass, watch band calendar, boot hanger, battery tester or 
some other equally handy, practical item. It's different every month, comes enclosed with 
your book, and is an interesting secret gift you'll look forward to and enjoy. 


ог yh eae жара соғ ығ уз 
husdisa eh 0 ПЕР sie: 


t the Popular Science Book 


Popular Science Book Club offers its members only the best 
books available on auto and home repair, electronics, home work- 
shops and projects, science, space and mathematics. In addition, 
the country's top experts in their fields create books especially 
for the Club, books that are unavailable anywhere else at such 
low prices, books that are invariably the.best of their kind. Each 
Club selection is offered to members at 3596 to 7096 off the reg- 
ular list price. To start your Club membership — and a fine handy- 
man's library — select any 4 of these books for only $1 (plus 
postage and handling). Then, every four weeks, you'll receive a 
Club bulletin fully describing the coming selection which you may 
either accept or reject. If you want the book do nothing, it will be 
sent to you automatically. If you don't want the book, you simply 
return the special form that comes with the bulletin, by the date 
shown. To retain all membership privileges, you need to buy 
only one book per year, and you may cancel your membership 
anytime after buying one regular selection. 
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289. MATHEMATICS: ITS 
MAGIC AND MASTERY. 
A great math classic that 
gives you, hours of fascinat- 
ing reading and valuable 
problem solving skills and 
tricks. 1,000 worker exam- 
ples. Retail: $8.75. 


310. THE TRACHTENBERG 
SPEED SYSTEM OF BASIC 
MATHEMATICS. An amaz- 
ingly simple and accurate 
system for adding, multiply- 
ing, dividing, etc., that can 
be mastered in only a few 


hours. Retail: $5.50. 


228. HIGH SPEED MATH. 554 pages of terrific math short-cuts and time- 
saving methods. Only basic math is used to give you easy, accurate math 


tricks! Retail: $6.95. 


HOME HANDYMAN AND WORKSHOP BOOKS 


044. COMPLETE BOOK OF HOME 
WORKSHOPS. How to design, build, 
expand or improve your home work- 
shop, build workshop equipment, select 
tools and more. Retail: $8.95. 


058. HOMEOWNER'S COMPLETE 
OUTDOOR BUILDING BOOK. 265 
easy outdoor projects — patios, fences, 
walls, furniture, pools, more. 

Retail: $8.95, 


054. COMPLETE BOOK OF HOME 
IMPROVEMENT. How to improve 
floors, walls, doors, windows, bath- 
room, kitchen, electrical system, stor- 
age areas; or even convert your attic 
or basement. Retail: $11.95. 


ص 
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050. COMPLETE BOOK OF HOME 
REPAIRS AND MAINTENANCE. 
Learn to make home repairs expertly. 
work with today's new materials, 
modernize. Retail: $8.95. 


1019. THREE APPLIANCE REPAIR 
BOOKS. Enough professional know- 
how to diagnose your own appliance 
problems, whether it's a stove or a 
blender. Includes tips on appliance 
selection and installation. Three paper- 
back books, count as one. 

Retail: $10.85. 
324. THE HOMEOWNER'S MINI- 
MUM MAINTENANCE MANUAL. 
Preventive and corrective maintenance 
methods for your whole house and 
everything in it. Retail: $6.95. 


З 081. OUTDOORSMAN'S FIX-IT BOOK. How to 


repair, recondition and maintain every piece of out- 
door equipment you'll ever own, from axes and fishing 
lures to tents and snowmobiles. Retail: $6.95. 


309. WOODWORKING FACTBOOK. Hundreds of 
wood facts, tips and shortcuts. Retail: $15.00. 


1025. ELECTRONICS FOR THE BEGINNER/64 
HOBBY PROJECTS FOR HOME AND CAR. Elec- 
tronic theory clearly presented with complete instruc- 


301. THE PROMISE OF SPACE. From Robert 
Godard's pioneering rockets to manufacturing 
on the moon. All about our future in Space. 
Retail: $8.95, 


036. THE HOW AND WHY OF MECHAN- i 5 A HEAD 
ICAL MOVEMENTS. The amazing story of ЕС ТАМ 
how man's genius has parlayed six basic B ECKSTEIN 
mechanical elements into today's thousands 

of complex machines. Retail: $7.95. 


315. THE BODY HAS A HEAD. лі! 308. THE EMERGENCE OF MAN. 
about the human body—its organs and The story of human evolution through 
systems, voluntary and involuntary the ages as revealed by new discov- 
nervous systems, the senses, the body's eries, archaeology and studies of pri- 
defenses, the brain. Retail: $12.50. mate behavior. Retail: $10.00. 


іш FAMILY HEALTH AND PROTECTION 


323. MODERN HOME MEDICAL ADVISER. A comprehen- 

sive manual which explains your body and how it works. Tells 
you how to keep healthy, evaluate symptoms, prevent disease, 
more. Retail: $8.95. 


ЖЕСІН 316. HOW TO PROTECT 
YOURSELF TODAY. How to 
protect yourself, your family 
: and your property in all types 
of situations. Retail: $6.95. 


303. THE UNIVERSAL 
HOME DOCTOR. How to 
keep your body at peak per- 
formance. Symptoms, dis- 
ease, treatment. Retail: $5.95. 


AUTOMOTIVE DOORS 


1016. CAR OWNER'S TAKE-ALONG LIBRARY. 
5 paperback books, count as one: What To Do 
When Your Car Won't Run, What To Do When 
Your Car Gets Stuck, How To Buy A New Or Used 
Car. How To Buy Services and Parts For Your 
Car, How To Drive To Prevent Accidents. 

Retail: $5.95. 
290. HOW TO SAVE MONEY WHEN YOU BUY 
AND DRIVE YOUR CAR. Tips on new cars, trade- 
ins, financing, gas, oil, tires, batteries, tune-ups, 
more. Expert cost-cutting advice. Retail: $5.95. 


REFERENCE BOOKS 


326. PICTORIAL HANDBOOK OF TECHNICAL DEVICES. 
Over 8,000 construction details for machines, tools, etc. 
Retail: $12.50. 


tions for fun-to-build, useful projects such as a simple 
remote contro! switch or à more complicated short 
F wave receiver. Two volumes, count as one, Combined 
retail: $12.20. 


038. ELECTRONICS FOR EVERYBODY. All about 
do-it-yourself electronics. How to build kits or your 
own projects — simple printed circuits to complete 
home systems. Retail: $6.95. 


MAIL THE ATTACHED CARD TODAY 


OR WRITE TO 
THIS ADDRESS: 


042. FORMULAS, METH- 
ODS, TIPS AND DATA FOR 
HOME AND WORKSHOP. 
A comprehensive how-to-do- 
it library containing methods 
and information for nearly 
every activity in the home and 
home workshop. Retail: $7.95. 


314. DUNLOP ILLUSTRA- 
TED ENCYCLOPEDIA OF 


FACTS. An accurate, up-to- 
date record book covering 
virtually every field of human 
knowledge. 500 photographs, 
diagrams, charts. 

Retail: $8.95. 
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CLASSIFIED 


OPPORTUNITY 


MART 


1 AUTOMOBILES & 
MIDGET CARS 


SWISS Embroidered Sew-On Emblems. 
Auto, Motorcycle, Novelty, Snowmobile. 
Color Catalog 25с Patches, Пері, 85. 
RFD 1, Littleton, New Hampshire 03561. 


1970 - 1971 CHEVROLETS, Fords, 
Dodges from $799 to $999. Free Catalog. 
Pan Am., WV-35 Hanse Ave., Freeport, 
New York 11520. 


CLASSIC 55-7 T-Bird headquarters 
Original body metal. accessories, trim 
and parts,  Hard/softop restoration 
items/kits. Restorables and show cars 
available. Big '72 catalog $6.00. sent 
postpaid with credit good on orders. 
Wanted for cash 1956-62 Corvette and 
most other sportscar removable tops. 
Write/phone: Shell's. Box 767, Santa 
Monica, California 90401, (213)393-9840, 


2 AUTO SUPPLIES & 
EQUIPMENT 


BALANCE four car wheels perfectly 
for $1.00. Instructions $2.00, Fletcher, 
51055 TRAVELING Dallas 7! 75206. (2 


tized. MAGN DET 
netized. MAGNACLOCK for time, D 5 
MAGNATHRAY for odds and ends. $3.50 
Black, Blue, Green, Gray, Red. STULTZ. 
6329 Colbath Avenue. Van Nuys, Cali- 
fornia 91401. 


` ADEMCO car alarm system. Protect 
against theft, $45.98 postpaid. Master- 
charge accepted. Coastal Security Co., 
Box 2. Kennebunk. Maine 04043. 


AUTO = CHARGE Dual Battery 
Charging System. Ideal For Campers, 
Solid State Design, Easy Installation, 
$22.95, Custom, Box 67, Miami 33168. 


MOTALOY. Ring - Valve job while 
driving - $6.00. Literature. E&G Sales. 
Box 18384F, Memphis. Tennessee 38118. 


110V. Electricity Anywhere with 
TOOL POWER! 
Installs on any vehicle 
with an alternator for 
. uUperatling portable 
"қалуы, drills, sanders c 


wel grinders. 


AC-DC 
only.) With 
structions & S-yr. | 


| 1 ЖИГЕР 
45 eth 
UE Bo wal ие 
GLEN-BEL ENTERPRISES 
Rt. 5—Crossville, Tenn. 38555 


Only $3.98 for 
&pecial Master Kit 
THERMOPLASTIC EXPANDERS 
WORNK LIKE A RIVET, 
SCREW, BOLT OR NUT 
FASTENS ІМ SECONDS—AT HALF THE COST! 


ee] ЕЛЕ 
14 Шы 


Joins metals, wood, plastic and other 
materials fast. Heat one end to form 
fastener head, insert through holes 
of materials to be joined, snip other 
end, and apply heat to form final 
fastener head. You have a complete 
rivet in seconds! Amazing RADFAST 
thermoplastic expands under heat to 
double diameter. Assorted colors of 
flexible RADFAST in eight basic sizes, 
ranging from 0.010” to 14” diameter. 
Instruction booklet included. 


cC —: SPECIAL! RADFAST HEAT 
Cs 


APPLICATORS 2.98 


Please emcloac Че er maur order, All orders are ppd USA 
amd Casado, COwverséas prders, айй PEO. 
New dereer чн рыт add 3% salva far, 

RADIATION TECHNOLOGY INC. 


P.O. Bor Ps 5, Lake Denmark Road 
Boeckaway,. New. re ота 


FREE,::.CATALOG| 


JEEP OWNERS « CAMPERS a HUNTERS a FISHERMEN 


THINGS YOU'VE BEEN LOOKING FOR 
AND SOME YOU'VE NEVER SEEN! 


FLOTATION TIRES & UNIQUE CAMPING ACCESSORIES 
INCLUDE ZIP CODE - FOREIGN & AIRMAIL REQUESTS £1 


| 5201 CALiFORNIA wi Dept PS 
SOUTH САТЕ CA IFOAM Soper 
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CLASSIFIED ADS $1.90 per word, per insertion, payable 


іп advance. 


Minimum ad, 10 words. 


Standard setting, 


first word in capital letters, rest of ad upper & lower case. 


Additional 


capitalized words, 


70с per word extra. All 


capital letter headline or white space, $10.50 per line. 


CLASSIFIED-DISPLAY ADS sold in units from 1 to 6 inches. 
Rate $150 per inch, per month. Discounts for continuity. 
(Complete details on request.) 


Advertisers using a Р. О. Box number in ad must furnish 
complete name and street address tor our records. 


CLOSING DATE for the July issue (on sale June 27) is 


May 10. 
Send all 


classified orders, 


copy, inquiries, etc, to: 


M. Coughlin, Classified Advertising Mgr., Popular Science, 
355 Lexington Avenue, New York, N.Y. 10017. 


120 VOLTS AT 3000 WATTS of elec- 
tricity from ANY alternated vehicle! 
Operate drills, saws, lights, plus many 
more ac devices! Arc Weld! Charge dead 
batteries! Will not harm alternator! Ten 
minute installation! Guaranteed one 
year! Only $6.95 for construction plans, 
$12.95* for complete kit. $15.95" as- 
sembled or $18.95" with voltage indi- 
cating light—*add $1.25 for postage— 
plus many more useful products—ask 
for FREE catalog. Creative Products. 
1551 East Loop 820. Dept. SE. Fort 
Worth, Texas 76112. 


110 Volt D-C ELECTRICITY 
From a CAR'S ALTERNATOR 


Installa on most late model cars, 
tricks or tractors, Operates power 
tools, light bulbs, heating devices. 
etc. Вайғгу charging. Checks or 
Order $16 


150V. D.C METER. Post 
Texas Hes. only add Sales Tax. 
AUTO AIR EQUIP., INC. 
Р.О, Box 2886 
Amarillo, Texas 78105 


CAR MARC 
110 VOLTS FROM YOUR САН 
DOR TAUCK 512% ALTERNATOR 
Operate Heavy Duty Drills Saws, 
Lights, Fast: Charges All Batteries 
5,12 of 24 VOLT IM 15 MINS. 
StartCars With Dead Batteries 
Inslantly! Good Arc Welding On 
Piate Sleel. Guaranteed 2 Yrs. 
Posi Paid $25.00 Tenn.Orders 
Add $1.25 Tax. CYCLO SALES COMPANY 

318 HARDWICK, KNOXVILLE, TENN. Zip 37919 


RING-Valve Job while driving. [н 
postpaid, (Two—$12.00) . Established 
1851. . . Results Guaranteed!! Motaloy, 
Grantham 5. Pennsylvania 17027. 


PREVENT theft or tampering of Ra- 
dios, Stereo units. Personal items, 
Wheels. Tires, Luggage. etc, Auto Bur- 
glar Alarm, $3.98. Redd's, Box 555, Col- 
ton. California 92324. 


DON'T Wax. Use Astroshield. No Wax. 
Free Sample. Buckel, R.D. £3. York, 
Pennsylvania 17402. 


100.000 MILE GUARANTEED WIPER 
blades. Silicon rubber and epoxy. Prob- 
ably outlast your car. $5.00 pair. Speci- 
fy your holder type (Trico, Anco, etc), 
Extralast Rubber, De A-01, Box 555, 
Centerville, Utah 840 i 


BRAKE alarm—minutes—tfree infor- 
mation. D.A. Inc., 312 Б. Fairfield Road, 
Devon, Pennsylvania 19333. 


3 AUTO TRAILERS & 
CAMPERS 


PLANS, 16' Cabin Trailer $3.00, Septic 
Tank $2.00. J, Schultz, 16587 Freeland, 
Detroit, Michigan 48235. 


PICKUP Camper, Trailer or Pickup- 
Cover , . , Build Yourself, Save! Com- 
plete Plans $3.95 each. Cover plans 
00. Conversion Plans—econoline type 

an $2.95; passenger bus or delivery тан 
52 95. Satisfaction Guaranteed. Equi 
ment Catalog $1.00 (refundable), Detail s 
10с. Viking Camper Supply, 99-J Glen- 
wood, Minneapolis, Minnesota 55403. 


- 14% 


ҮА ЗМЕН В | Easy 1 hour instal- 
AUTO ELECTRIC POWER for Tools | тобеп по body work X 


cessary 
! Counts pay for tanks. 


CABOVER Campers. Pick-up covers, 
16” & 20° Trailers. Build and save. Large 
scale plans and full-size patterns with 
written & pictorial instructions. Com- 
plete accessory and aluminum covering 
kits. Free literature. Glen І, 9152PS5 
Rosecrans. Bellflower, California 90706. 


ш ки нана нн TT 
| DETROIT APPROVED—PICKUP TANKS 8 
ын Original equip. type pon. 


avail. in 
for p pickups. Inérease gas 
capacity 40 gal 


aux, 


. Let truck dis- 


R.P.M. INC., Dept, P5-5 
P.O. Box 79316, Waco, Texas 76710 E 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


ELECTRIC SCOOTER. Economical To 
Build, No Welding, Streamline Plywood 
Body. Plans $3.00. Howard Burks, W220 
N3439 Springdale. Pewaukee, Wis. 53072. 


FUN CYCLE three wheel All Terrain 
Cycle, Designed and Tested by Recrea- 
tional Vehicle Industry Engineers. Com- 
plete plans and specifications $2.00 (re- 
fundable), Kits available from $29.95. 
Ward Enterprises, Dept. PS5, Р.О. Box 
308. Chardon. Ohio 44024, 


BUILD ''Popular Mechanics" MINI- 
BIKE featured June 1967 issue, Detail 
photographs $2.50 refundable. 
parts, engines; factory discount 
prices, Catalog 25c. Gilliom Mfg.; PSC; 
St. Charles. Missouri 63301. 


СО-КАНТЕ factory direct low as 
$19.95. Send 25¢ for catalog. Schmieder 
Motors, RD #1, Doylestown, Pa. 18901, 

MOTORIZE Your Bicycle; Go-Kart; 
Snowmobile Plans! $2.00 Each; Go- 
Bykco, Barnesville. Minnesota 58514. 

ILLUSTRATED Catalog 25c. Parts ac- 
cessories, custom stock, most makes 
models. Cycle Supply. Box 1928, Fair- 
bury, Illinois 61739. 


nO ы 


Easy to Build PLANS E 
AND INSTRUCTIONS for 

бо АНТ......... UO 
MINI BIKE ........ 2.00 
MINI CAR ......... 53,00 
PEDAL BOAT ...... 4.00 
SAIL BOAT Е 2.00 


SNOWMOBILE 


ы... ме $3.00 Ё 
MINI VEHICLES PLANS fj 

Dept. A, Р.О. Box 92 
Chazy, М.Ү. 12921 |) 


5 AVIATION 
ALL <About Ballooning. Handbook 
$3.00. Aerostat, Box 141. Long Sault, 


Ontario. Canada. 


DIRIGIBLE Build and fly 12 long re- 
mote controlled airship. Plans and Е 
$5.25. LTA Products. 15 William Street, 
Closter, New Jersey 07624. 


AIRBOAT. Propellers. Mounts. Plans, 
Supplies. 15-20-25-45-80-125-220 Н.Р. 
engines. Corvair, V-W conversions, Re- 
movable airdrives, Kit airboats $450.00. 
Catalog $1.00. Banks-Maxwell Вох 
3301G, Ft. Worth. Texas 76105. 


BUILD—One-man jet helicopter. Easy. 
inexpensive, Detailed plans, drawings— 
$5.00. Helicraft, Box 7153A, Baltimore, 
Maryland 21218, 


HOMEBUILT Helicopter and Airplanes 
PLANS. Single. two, four seaters. New 
32 pages literature $3.00 (refundable). 
Genest Aircraft (PS), 6200 Iberville, | 
Montreal 331. Canada. 


HOT AIR BALLOONING — Complete 
"Info Pack" gives you answers, costs. 
licensing, instructors. photos $5.00, ABS, | 
e 113 Park Avenue, Muscatine, Iowa 


PROPELLERS for gyrocopters, air- 
boats, sleds, hovercraft. Low prices. 


Quantity discounts. Finest made. Free 


brochure, Aerial Propeller Co., Box 692, 
Greenville, Texas 15401. 


SMALL 


JET 7: 
68-2 | 15 ~ Н.Р. 
e NEW BREAKTHRU IN JET-ENGINE DESIGN! 
Nothing Vike if in the World] АН who cee H, morvel of Из POWER... 
end SUAPLICITY! Ғаһ-Бинел Stortingl Finger-Tip Control... idle 
fo Man liam That ond back fo idle! SAFE] Ralioble, nothing to wear 


out! Me Smoke, Ho toxic өнікті Mode of durable Stoinlen—Steel, | 
Feet Long. Мігізін ONLY... 5 Шы. 


Ж ро-1т- YOURSELF. is 
08-2 JET ENGINE Construction Plani, Kin, 
und individual Part, or Completely omemb] 
Ready іс Operote JET EMGINES available. 


iu Q ұшы % 


PARTS Їз 


Types of Јен, List of Plans B Prices. 

OR tend $] lor 8,10 Photo of G8-2 JET 
ара brochure & List of Plana & Prices. 
rent Thrust Engines ovellable. 


MCG: ENGINEERING СО. 


E 
18518 So. Broadway, Gardena, Gal. 90248 
5A HOVERCRAFT 


HOVERCRAFT plans all sizes. types; 
tested designs. Photos. information 
$1.00. Universal Hovercraft. 2611 182nd 
Place, Redondo Beach, California 90278. 


7 "PRACTICAL DESIGN GUIDE FOR | 
AIRBOATS AND CUSHION VE- 
HICLES.'' ARRA ТЕ ACV de- 
signs, Send $5.00 to Palmer Aerosystems, 
P.O. Box 1891. Coral Gables, Fla. 33134. 

HOVERLOG '72— The Complete Hover- 
craft Catalog! Books. Plans, Fans. Ducts. 
Supplies.-Materials. Complete Vehicles. 
Kits. Accessories. $2.00 For Full Catalog. 
Venture Aero-Marine. Dept. 105, Box 
5273. Akron, Ohio 44313. | 


AERO-CAR | 
AIR CUSHION VEHICLE 
hovenceert built easily with 


ER ENGINE POWERED 
D MORE 


Amazing 
ordinary togig 


H FORWARD, BACKWARD, SIDEWAYS 
ERS! 


AND HOV 
Complete Construction Plans and Book 
Aero Projects, $ 5-95 
Box 5118Р5, 
Clinton, М. J. оввов PPD 


6 ASTRO NAUTICS 


ROVER And Men On The Moon. Book 
Only $2.98. Hol-Land Books. Box 1025. 
Bonita Springs, Florida 33123. 


TOY Rocket Soars 600 Feet $4.98. 
Robert A. Waterman, PS12771 Red Hill 
Avenue, Tustin, California 92680. 


` ROCKETS: Real flying models—flights 
up to 2500 ft. New illustrated catalog 
25c, Single and multistage kits. cones. 
engines, launchers, trackers. rocket 
aerial cameras. technical information. 
Fast service. Estes Industries, Dept. 
32-А, Penrose. Colorado 81240. 

MOON Landing Pictures, other his- 
toric space unusuals, Free brochure! 
Box 2345, Merritt Island, Florida 32952. 

ROCKETS! ! ! Giant new catalog— 
twelve new flying kits—engines—(safety 
certifled)—flights over 2,600 feet. Send 
25с for catalog—refunded with first 
order. Fast delivery, Erai Aerospace. 
Dept, Q42—C Box 1988, Phoenix, 
Arizona 85001. 


ROCKET ENGINE! 


Build your own liquid-fuel rocket engine 
and test stand using standard machine shop 
tools. 65-page book, HOW TO DESIGN, 


t i * 


BUILD, AND TEST SMALL LIQUID- 
FUEL ROCKET ENGINES, 


tella how in 
simple, easy-to-understand text and illus- 
trations. List of component suppliers in- 
| cluded. $3.50 ppd No C.O.D. 


ROCKETLAB/Dept. P$ 
‘P.O. Box 5636 China Loke, Calif. 33555 


| BOATS, INBOARDS & 
OUTBOARD MOTORS 


COMPETITION Marine Equipment! 
er 300 items for complete auto con- 
rsions and installations in high per- 


rmance SK and ski boats. Mail $1.00 


FREE үсеше ы Kits Pro- 
llers, Gears. V-Drives. 1:0 Drives, Gas, 
Jesel. Starmarine 1931 Embarcadero, 
Jakland. California 94606, 


CANOE kits. Pre-molded fiberglass. 
"ree literature. B&B, 835i Walnut. 
Soulder, Colorado 80302. 


FIBERGLASS Canoes. Four Exciting 
Models. Easily Assembled Kits. $39.95 
ip. Factory Direct, Free literature. Riv- 
rrside Canoes. Box 5595-C, Riverside. 
са іогпің 92501, 


INFLATABLE Boats And Life Rafts 
‘Avon, Zodiac, Winslow. Etc.), Revere 
Inflator, Fire Fighting Equipment. Dis- 
tress Flares, Life Jackets and Cushions. 
Plus Many More Items. Catalog 25c. 
3end To Revere Survival Products, Dept. 
ae 605 West 29th Street. New York, 
ew York 10001. 


FIBERGLASS, Resin. Foam. Brass. 
bronze screws. Prepaid, no tax, Boat 
жап Catalog 25c. Stiles, 11-8 Mantua 
Hts.. New Jersey 08051 


САМОЕ Eits—Wood Canvas, Molded 
Ei emer ga literature. Trailcraft, 
. Box 6062. Concordia. Kansas 66901. 


FISHING, SURFING, Sailing, Power 
ries. Brochure, Ph otos Абс. "Texas 
ory Boat Plans, Box 720. Galveston. 
exas T7550. 


| МАКЕ your own sails! Send for "The 
ateur Sailmaker's Catalogue.'' $1.00. 
aillrite Eits, Verde Vista PS, 
топа, California 91767. 


NEW 1971 Outboards . Top Brands 
.4 H.P. $139... 6-$273 . . 18-$399 
‚ 40-Electric $638 . . . 60-Selectric- 
99... All Sizes . . . Literature 50c. 


cott-McCulloch Parts. Electra Marine, 
75 Merrick Rd., Lynbrook, N.Y. 11563. 


PLANS, Full-Size Patterns. Frame 
its with step-by-step instructions spe- 
ially for amateurs. Send $1.00 for new 
catalog just off press—nearly 100 pages. 

мег 280 designs 8” to 42°: Sall Jets. In- 


Outboards. Cruisers, Houseboats. 
t Boats. Catamarans, Hydros. Glen 
arine, 9152 Rosecrans, Bellflower, Cal- 
ornia 90706. 


FIBERGLASS AND BOAT BUILDERS 
UPPLIES at factory prices. Fiber- 
lass, matt, resins, foams, bronze 
rass screws, nails, fittings. marine ply- 
ood. mahogany, trailers. boat plans. 
send $1.00 for literature or $2.00 for 
large catalog plus book on fiberglass 
uses, boat coverings. molds, etc. to 
Clark Craft, 16-31 Aqua Lane, Топа- 
wanda, New York 14150. 


MARINE Engines, conversions, parts, 
equipment. Catalog Free! Stokes Marine 
Industries. Coldwater, Michigan 49036. 


FIBERGLASS EAYAES And Kits 
From $105. ILC.F, Standards. Baldwin 
Boat Со. RFD 2, Box 143, Orrington, 
Maine 04474. 


BOAT PLANS—BOAT EITS—FRAME 
KITS, World's largest 1972 catalog, 
Over 200 top designs. Sailboats 7-45'. 
Windmill, Snipe, etc. Motor Sailers. 
Trimarans, Catamarans, Power Cruis- 
ers, Houseboats. Deep 's, Fishing 
Boats, Runabouts. ydroplanes, іп- 
board and outboard, Ferro Cement 33- 
577, sail and power. Send $1.00 for 
Plan Kit Catalog, or $2.00 for catalo 
Plus  Boatbuilder's Guide to Clar 
Craft. 16-5 Aqua Lane, Tonawanda, 
New York 14150. 


BOAT EITS—Assemble yourself from 
factory molded fiberglass sections, save 
15 over factory built. Satisfaction guar- 
anteed, Send $1.00 for beautiful 80 page 
fact filled color catalog showing 20 mod- 
els—14' to 32'—Cruisers,  Runabouts, 
Houseboats. Sailboats, complete Acces- 
sories, Motors, Trailers. discount prices. 
Luger, Dept. AC-72. 3800 West Highway 
13, Burnsville. Minnesota 55378. 


Free color catalog of the largest 
M selection of popular sail- 
boats, iceboats, and sail 


making supplies. 


м! MARINE CORP. 
ң 636 39th Ave. М.Е 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


NEW: Solid-state touch dimmer. At- 
tractive transparent case. Night-light. 
Can install in lamps, $22.50, kit $15.95. 
CDM. Box 573, Union City, Tenn. 38261. 


SURPLUS ELECTRONIC BARGAINS. 
40 page catalog 25¢, Refunded with or- 
der, Delta Electronics, Box 1, Lynn. 
Mass. 01903. 


ELECTROPLATING EQUIP. 


Portable Platers, Supplies & “Know-How.” 


Build your own tanks for Nickel, Chrome, 
Easy-to-install PVC liners, Rectifier 
sizes. Schematic parts 

operating instructions for 


all plating. Guar, to save 255-75 =. Some 
good used units for sale. 


Send for FREE details. 


PLATERS SERVICE CO. 


1511-Y1 Esperanza 


10 WELDING, 
|| SOLDERING 


MORRIS Welders—110/220. 150 Am- 
peres. $53.50. 1070 Inner. Schenectady. 
New York 12303. 


11 DO-IT-YOURSELF 


WHOLESALE burglar alarm supplies, 
Catalog $1.00 (refundable). Ellin, 161-S 
Ponad, Chestnut Hill, Massachusetts 


BURGLAR Alarm. Professional sup- 
plies. Free Catalogue, Smith, 1601 SW 
5B Ave., Gainesville, | Florida 32601. 


LOW Cost Alarm Systems. Tri-West- 
ern Industries, Inc., P.O. Box 556, San 
Jose, California 85108. 


World famous do-it- 
yourself Rain Jet Sprinkler equipment. 
Millions already installed. Available na- 
tionallv. For free How to Install pam- 
phlet, write Rain Jet Corporation, Dept. 
SYA. 301 So. Flower St., Р.О, Box 627. 
Burbank, California. 81503. 


CONVERT YOUR TRASH CAN into 
& Manual Compactor. Complete parts 
and instruction kit—$8.95. Akens-Ador- 
netto, Inc.. 6725 West Pike, Zanesville, 
Ohio 43101. 


HOW To Redecorate Your Piano and 
make it look Great. Free brochure. Davis 
Associates, 823 Morrell, Dallas 15203. 


PLAN Service, 120 volts from Auto 
Alternator. Roof Cleaner, Cold Frame. 
Hose Level, Utility Buildings, many 
others. list 15c. Draftco, Р.О. 404, Sat- 
suma, Alabama 36572. 


BURGLAR-Fire Alarm Supplies and 
Information. Free Catalog.  Protecto 
Alarm Sales, Box 357 Birch Run, Michi- 
gan 48415. 


CONVERT mower engines into air 
compressors, Write. Showalter, Box 
4098, Abilene, Kansas 67410. 


NEW Burglar - Fire alarm system kit 
$69.95, Easy to install. Complete instruc- 
tions—Satisfaction guaranteed; Acces- 
sory catalog 25c. C.D.S., P.O, Box 1790, 
Pearland, Texas T7581. 


WILL you die without a will? No! In- 
struction booklet with binding forms, $2. 
Consumer Services. 202 St. Lo. Dep агі- 
ment 145, Fort Ord. California 93941. 


AIR CONDITION YOUR HOME 
YOURSELF—SAVE OVER 5200. Free do- 
it-yourself brochure shows how to install 
central air conditioning in your forced 
air furnace quickly and easily, with or- 
dinary hand tools. McGraw-Edison Co., 
T13B М, Clark St., Albion, Mich. 49224. 


CARNIVAL Building Plans; Rides, 
Shows. Games, Illusions; 200 page cata- 
log. Refundable $1, Brill, Box 875-0 
Peoria, Illinois 61601. 


BUILD your own digital clock. Send 
$2.00 for plans. No dials, no wheels, 
modern display, all solid state. Control 
Automation Со. 3590 Cummings Ed. 
Cleveland, Ohio 44118. 


SAVE TRIPS To Store. Send 81.00 
For Over 50 Hardware Items For Home 
Projects. Fallbrook Hardware. 102 South 
Main. Fallbrook. California 92028. 


SILENT CAR ALARM-—Amazing new 
auto alarm system —catches thief іп the 
act. Unit transmits a coded signal that 
activates a miniature “beeping” receiv- 
er when your car is tampered with, or 
when doors or hood are opened. One 
mile range insures protection at home. 
school. or office, Satisfaction guaran- 
teed. 10 minute installation; Instruc- 
tions, $69.95. Simtronics, P.O, Box 4054. 
Downey, California 90241. 


BURGLARY PROTECTION — Profes- 


sional alarm system components, locks 
safes, accessories. Free catalog. TPC. 
Box AE-1, Cupertino, Calif, 95014. 


Los Angeles 90023 f 


NATIONALLY Enown Lightning Pro- 
tection Systems. Material and Instruc- 
tions. Write "Robbins", Box 440. Mary- 
ville. Missouri 64468. 


CUT YOUR ELECTRIC LIGHTBULB 
BILLS IN HALF! Device $2.00. Urbana, 
2000 West Flagler. Miami, Florida 33135, 


SAVE HUNDREDS OF DOLLARS . . 
Build this attractive Little Red Barn 
for work shop, garden tractor, tool 
storage, play house, dog kennel, mo- 
torcycle garage. 8 ft. x 12 ft. x 9 ft. 
high, Mounted on skids for portability. 
4 ft. sliding door. Quick to build using 
М, in. exterior plywood, No expensive 
tools needed, Simple step by step plans. 
Send $2.50 for barn plans and material 
list. Also petite 6 ft. x 8 ft. x 8 ft. 
high with duteh doors for $2.50. Both 
plans for $4.00. 


HAMMOND BARNS—Dept. Р54 
Box 39027 Indianapolis, Indiana 46239 


FIRE & BURGLAR ALARMS 
1972 Handbook & Catalog 


Save 
Hundreds 
of 
Dollars 


z Professional e Md 
from famous manufacturers. ew and 
expanded to include laser photo-e jectron- 
ic systems, «dialers, electronic sirens, 
perimeter controls and radio actuated 
systems that install in less than 2 hours. 
Save up to 75%. This handbook ія a 
must for every homeowner and business- 
man. Just ant сөй, couse ог М.О. 81 re- 
funded with fi 

ALARM COMPONENT DISTRIBUTORS 
33 TE Ver алар + п n 
my favor, Ave., Dept 


No heat оғ electricity needed to make beautiful 
wrought iron furniture and decorative accessories for 
your home. (оғ for profit!) Patented precision toolset 
cuts, punches, rivets, and makes perfect circles, scrolls 
and bends with practically no physical effort. 3-year 
guarantee, Complete with simple instructions and 
design handbooks. Order now, or send for an illustrated 
color brochure, Uday monev hack quarantee 


$89.50 "n paid, or C.D.D. (freight charges collect) 


creative ересен жете 


Box 663-6, West Caldwell, N.J. 07006 


PREVENT AUTO 


AUTO GUARD-—an Elec- 
tronic Deactivator for use 
in Cars & Trucks. 
Prevents Theft by 
making it Impossi- 

ble to Jump Start- 

er, “Hot Wiring" 
Ignition, using 

Master Keys or Oth- 

er Соттоп  Tech- 
niques of Theft. 


Easily Installed in 
Minutes! Absolutely 
no Drilling, Wire 
талды. ыз i arena- 
tion of Existing Wir- 
ing in Car, Full Instruc- $695 
tions Included, Weight 3 
Ounces. A MUST in View 
of the Alarming Increase EACH 
in Car Thefts, 


RAFORD—Dept. 2А5 
320 South Main, Niantic, ПІ, 


ONLY 


62551 


MARTIN HOUSE “DEPT., Р.О. 


یا 
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do-it-yourself instruction manual for the first time 


MARTIN BIRD HOUSE KITS 


WHITE ATMENT i 
OUSE KIT $14. 95+ 
Ф TWO SECTION 
NO RUST ALUMINUM 
OLE KIT—510,95* 
*ddgd $1.23 each shipping 
(ELS). Ма. генске ndd 
. х (C tar, cheek or М.О.- 
= Po C... 
Kita Include all Materials and Instructions, 


BOX 67 


GAITHERSBURG, MD. 20760 


eg ee 


BUILD YOUR OWN HOME! 


Save thousands of dollars! At last, а complete 


amateur builder. Fully illustrated, 
fifty chapters cover everything you 
must know to build a home. Includ- 
ed are plans for our most popular 
three bedroom home. Many other 
plans available. Send $5.00 now to: 

HOME BUILDERS PLANS 
136 SCOTT DRIVE e DEPT. 2 7 


11А CO NSTRUCTION 
PLANS, BLUEPRINTS 


REDECORATE Your Old Piano. Free 
Brochure. Golfleris, 103 Revere Street. 
Revere. Massachusetts 02151, 

SUNDIALS, complete plans, easy to 
build, accurate and attractive timekeep- 
ers, $1.00. Baird, Box 3036, Cocoa, Flor- 
ida 32022. 


INSTALLATION MANUAL 
We will send you free with no 
obligation our exclusive Burglar 
Alarm Installation Manual, Gives 
rou simple, easy to follow, step 

y step “йо it yourself" instruc- 
tions-saves you hundreds of dol- 
lars. No special tools or license 
necessary. 

Send today for your FREE 
Installation Manual, If vou also 
want our 1972 catalogue featur- 
ing 100's of items at fantastic 
savings, please enclose $1.00 
cash or money order. 


ALARM DEVICE 
DISTRIBUTORS, INC, 


B Вох 44555 Ора Locke, Fla. 33054 


12 HOME CRAFTSMAN 
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BERNZCUTTER - cuts sheet materials 
easily. cleanly = perfect for formica, 
metals, plastics, panelling, etc. $7.95. 
Dept. 252, Vista Products, R.D. 1, Nor- 
walk, Ohio 44857. 


_ STAINED Glass Supplies, Eits ж 
Lamps. Send for information, Art Glass, 
401 Bloomfield Ave., Verona, N.J. 01044. 


BUILD Two Sturdy Sawhorses That 
Stack To Store For under $5.00, Plans 
$1.00. Allen, 2934 М. Clarence, Wichita, 
Kansas 67204, 


` "CABINETMAEKING Made  Easy'— 
"Making Formica Brand Laminate 
Counter Tops''. Two excellent guides let 
you build kitchen cabinets and "''tops'' 
like professionals. Extraordinar тү guides 


ng master  craftsmen's ort-cut 
methods. Shane eee guaranteed. 
Write: JE 


126-L Seventh North, 
343. 


GRANDFATHER 
CLOCKS 
SAVE 50% 
BUILD YOUR OWN 
GRANDFATHER AND 
GRANDMOTHER 
WEIGHT DRIVEN CLOCKS 
е Highest Quality Imported 
Movements from Germany 
* Tubular or Rod Chimes 
® Moving Moon Dials 
е Pre-cut Semi-assembled 
Handcrafted Case Kits 
(No power tools required) 
е Dials, Barometers, 
Hygrometers, Templates 
and Case Plans. : 
All movements and dials 
in stock 


Send 50r for complete 
catalog 


H. DeCOVNICK & SON, 
Р.О. Box 68, Dept. Р552 
Alamo, AU ad 


PICTURE Framing—Frofitable full or 
spare-time business, Easy to learn with 
handbook-course, “Guide To Picture 
Frame Profits." $1.50 Guaranteed. Free 
framing-supplies catalog included, Japs. 
126-LM Seventh North, Hopkins. Міп- 
nesota 55343. 


“GETTING Started in Stained Glass.” 
25c. Whittemore, Box 2065Ж, Hanover, 
Massachusetts 02339. 


SMALL parts containers. Unbreakable 
polyethylene, Hinged Lids. $2.98,'dozen. 
Westbank, Box 83-А, Irvington, New 
York 10533. 
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CLOCE Kits, Hardware. Movements. 
Dials. 1972 Catalog 25c Or Three Stamps. 
Newport. Box 68487. Burbank. Calli- 
fornia 91505. 


WOODWORKING Catalog and Man- 


ual 50c, Plus free ''101 Project Ideas." 
World's most beautiful veneers, lumber, 
plywood! Wood finishing, upholstery 
supplies, Cane, Lamp parts, rniture 
hardware, Animal Whittling blocks, 
2.000 workshop products. Constantine 


2053-С. Eastchester Road, Bronx 10461. 


FOUNDRYETTE 2400 Ғ 115 to 48 Ib. 
capacity. Circular 25c. Kansas City Spe- 
cialties. Box 193, Middleton. Wis, 58562. 


FREE: New handicrafts catalog. Su- 
preme Handicrafts. Box 395-PS, Sioux 
Falls, South Dakota 57101. 


` ORNAMENTAL TRON WORK, Beauti- 
ful scrolls with inexpensive professional 
bender. Modular segments. Details free. 
Fuchslin, Box 472. Woodland, Califor- 
nia 95695. 


COLONIAL SIGNS for home, business. 


cottage, gifts, Free brochure, Carriage 


House, Box 121P, Appleton, Wis, 54811. 


WALNUT Mouldings, Bowls. Picture 
Frames, Lumber, Gunstocks, Squares. 
Midland Walnut Company. Dept. 8. 


Box 262, Savannah, Missouri 64485. 
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MIRACLE Bottle Cutter Turns Bottles 
Into Glasses. $7.55 Postpaid. Chapman. 
Box 1515, Hillsdale, New Jersey 07642. 


PLANS. Professional drafting table. 
Т ft.; 8 drawer machinist chest. $2.50 
each. Plans catalog 30c. Dandyplans, Box 
14915, Phoenix, Arizona 85031. 


13 TOOLS & MACHINERY 


FREE METRIC. tool 
Write: MediaMetric. Box 
Pennsylvania 19063. 


information. 
4610, Media. 


WINCHES and HOISTS. Choice of 12 


volt or 110. Reversible. compact. fast. 
14 ton to 1 ton capacity. from $49.95. 
25c brings 16 page full color catalog. 
Refundable. Superwinch. Inc., Dept. PS. 
Pomfret. Connecticut 06258. 


KWICK POWER FOR TOOLS 


110 volts TIC, 
any vehicle with ап BNET. 
manentiv in 15 minutes. 
Operate heavy duty saws, 
drills, lights, heaters & 
many There a.c. devices. 
Arc weld, quick charge 
batteries, Will not harm 
alternator, $14.95 post- 
paid, check or money 
order, 


AM) watts anywhere from 
Installs рег: 


Only $14.95 
AUTO QUICK 
10914 4th St., N.E., Minneapolis, Minn. 55434 


Popular Mechan- 
ics said in July, 


1969 (p. 166): 


“Handiest Tool 


You Can Have 
in Your Shop” 


it sands, arinds, 
polishes, sh 
епз. It's portab в. 
Take iton the job. 
Use with апу 4% 
hp motor. Model 
reek M 


26% 


АЕСО МЕС. СО. 


P.O. Box 817, Grand Forks, М. pak em | 58201 


lesa 
motor 


, TODAY'S VALUE $225.00 
EXTRA QUILL EXTERNAL 
OR INTERNAL 52950 
Write For Circular 


с”, 580-051 50 unum PLUS SALE 
TOOL pac yen 


Nolan Nolan Machinery Co., Pul Co., Pulaski, N.Y. 13142 
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MACHINERY LISTING SERVICE 


. 
= Used air compressors, lathes, mills, 
= drill presses, punch presses, shears, 
e brakes, motors, pumps, woodworking 
« machinery ete. MLS lists surplus equip. 
„ far sale by individuals and companies. 
. No commissions. You buysell direct. 
. Convert your surplus equip. to cash— 
„ find equip. you need, LIST $2.00—-(Free 
with ad placement.) Send deseription 
" & price, Ad rate 20c word—name, ай- 
қ dress free, Minimum $2,000 ad 


MLS, Box 4884, Chatt., Tenn. 37405 
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"ELECTRO START" | 


Convert Yo ur Hard 


Electro Start 


using ) Elec- 
tric Drive. 
| Write: 
Heisler Prod, 
| Dept. P.5. 


Springport, 
Mich. 49284 


232 | POPULAR SCIENCE 


SCREWDRIVER with built-in li ps 
Four Blades Included. $2.95. Emery 
ОЕ. Box 366ps, St. Ann, Missouri 


MICROMETERS — Indicators — Steel 
—Aluminum—Brass, Maximat, Unimat 
Lathes. Complete mailing-50c, Camp- 
и. 1424 Barclay, Springfleld. Ohio 
4 қ 


` MAXIMAT. Unimat sale, Amazingly 
low prices. Deco-S. 562 Howard Avenue, 
Staten Island, New York 10301. 


MAXIMAT, UNIMAT, Save at our low 
prices. Pioneer Electric. Box 7. Brent- 
wood, New York 11717. 


NEW IMPACT SCREWDRIVER 
ONLY $3.89 

THE Rainey hand impact is now avail- 
able at nominal cost in 3 point sizes. 
Phillips. blade and clutch Head bits. 
Guaranteed satisfaction ог money re- 
funded. Specify bit and point size. 
Impact Tool and Sales, Box 992. New 
Braunfels. Texas 78130. 


BUILD Your Own Miniature Horizon- 
tal Milling Machine. Plans $2.50. Microm 
Company, Box 2313. Santa Ana, Cali- 
fornia 92707. 


UNIMAT LATHE OWNERS ATTENTION 

ADJUSTABLE Tool Post Available. 
Details Write Glengineering, 239-43 66th 
Avenue, New York 11362. 


METAL cutting lathe $62.50. Milling- 
drilling attachment $27.50. Tool, ma- 
terial bargains. Complete listings 50¢. 
refundable. Taig, 15048 Proctor. Indus- 
try. California 91746. 


SMALL Foundry Furnace. Supplies. 


Free Literature. Pyramid Products. 
Dept. Н. 3736 South Tth Avenue. 
Phoenix, Orizona 85041. 


14 ENGINES & MOTORS 


REWIND car generator for 110 V.A.C. 
power plant. Plans $2.00. R. Schmauss. 
1228 E. Cass St. Tampa, Florida 33602. 


18 CAMERAS & PHOTO 


SUPPLIES 


"FREE! I Free! Bargain Book—Central 
Camera Co.. Dept, 451, 230 5, Wabash, 
Chicago. Illinois 60604. 

“SLIDE Projector," portable, battery 
operated $19.95, Photo Communications, 
222b York, Jenkintown, Pa. 19046. 


CAMERAS. LENSES: Original Japa- 
nese, German equipment shipped direct- 
ly from oversea! Exceptional Savings. 
Free Price list. Photo & Radio Imports, 
24 N. Wabash, Chicago. Illinois 60602. 


19 MOTION PICTURES 


16MM CLASSICS. Illustrated Catalog 


25%. Manbeck Pictures, 36215 Wakonda 
Drive, Des Moines, Iowa 50321. 


FREE Catalogues, 5.000, 
Films. International-S Films, 


vale, New York 11548. 

EMM - 16MM DISCOUNT MOVIES! 
Free catalog! CINEMA EIGHT. Box 
245PS, New York City 10028. 


8-16MM 
Green- 


UNUSUAL movie supplies. Free circu- 


lar, Esoh. 47th Holly, Kansas City, 


Missouri 64112. | 


175-РООТ 8MM PREVUE MOVIE ,, 
Only $1.99. See Laurel & Hardy, Chap- 
lin, Fairbanks, Keystone Cops. Gish. 
Pickford, Chaney . . , comedy, drama, 
adventure. history from the silents! 
Taste the fun of great movies right at 
home! Order today ... specify standard 
or Super 8. Free catalog. Blackhawk 
Films, 2544 Eastin-Phelan Bldg.. Dav- 


enport. Iowa 52808. 


p 


16MM SOUND Films. New, Used for 
Sale. Free Catalog, National Cinema, 
333 W. Sîh St. New York City. New 
York 10019. 


FREE! 64-page catalog. 8-16mm film. 


supplies. processing. equipment. Supe- 
rior, 442-448 N. Wells, Chicago, Illinois 
60610. 

19A COLOR SLIDES 


TECHNICOLOR Travel Slide Catalog 


(2x2) (over 2.000 selections) $1.00 in- 
cludes 3 sample slides. Pasadena Rose 
Parade slides - Movies past 12 years - 
some with sound record. Colorslide, Box 


1183, Studio City, California 91804. 


ASTRONOMY — Space — Underwater 
slides. Free catalog. [mRE. Box 608. 
Dana Point, California 92629. 


35MM COLOR Slides, 10,671 Individ- 
ually Sold. Described  Encyclopedia- 
Catalog 10c. Wolfe Worldwide Dept. 16- 
52, Los Angeles, California 90025. 


35MM. COLOR SLIDE SAMPLER... 
20 “best” 2" x 2" ,  , $1.00. Free cata- 
log Hundreds of sets... travel, circus, 
wildlife. flowers, railroads. war, etc. 
Order today. Blackhawk Films, 2545 
ee ee Bldg.. Davenport, Iowa 


20 PHOTO FINISHING, 


PHOTOCOPIES, ETC. 


CAMERA FANS! E 
ing by one of Country's largest labs at 
lowest prices. Fast Service and free 
"Foto-Fan'' Stamps you quickly redeem 
for valuable Photo Supplies, 8MM Eoda- 
chrome $1.28; 8 Exp Eodacolor $1.79: 
35MM Eodachrome, 20 Slides $1.39; 8 
Exp. Black/White 68c. Satisfaction guar- 
anteed. Send exposed film or request 
free mailers. complete Price List and 
Gift Catalog. Direct Mail Photo. Box 
8352-PS, Pittsburgh. Pa. 15218. ; 


pert photofinish- 


BIG 5X5 PROFESSIONAL QUALITY 
COLOR PRINTS from your 126 color 
film. 12 Exposure $4.85; 20 Exposure 
$6.95. Postpaid. California residents add 


o% tax. Bild Color Lab, Box 961, 
Reseda, California 91335. 
21 HOBBIES & 
COLLECTIONS 
100 DIFFERENT 45 rpm records. Only 
$9.00 postpaid. Golden Memories, 


Mooresville, Indiana 46158. 


NOW available! Extremely limited edi- 
tion medallic tribute to the greatest men 
and events in history of science. Private. 
ly struck in your choice of four precious 
metals—a unique fine art medallic col- 
lection destined to become a family heir- 
loom. For details send name and address 
to Medical Heritage Society, Dept. G. 20 
пое Wacker Drive, Chicago, Illinois 


ADVERTISING PEN USA FOREIGN 
SOUVENIR. Fhil Brautigam, P.O. Box 
401, Eugene. Oregon 97401. 


ATTAR Miniatures for War Gam- 
plus 100 museum pieces for serious 
оегы. Catalog 50c. Bussler, Box 
107-E. Wollaston. Massachusetts 02170. 


FREE Pricelist, Worldwide Seashells. 
Box 13288, Tampa, Fla. 33611. Book $1. 


BEAUTIFY Garden. Details $1.00. 
Redmaple, T7PS. Redmaple, Levittown, 
New York 11156. 


HOBBI-CARVE—home workshop wood 
carver—create beautiful wood reproduc- 
tions of sculptures, plaques, figurines. 
sconces and bookends. Hundreds of work 
patterns available, Send 25c for ''How 
То Make Quality Wood Carvings' book- 
let, Refunded with order. Write: Hobbi- 
Carve. 830 Duluth Street, Dept. PS, St. 
Paul. Minnesota 55106. 


BUILD your own reflector . telescope. 
Esco is back. Do-it-yourself, reflector 
telescope kits. See the moon and stars. 
Mirrors and lens kits. Send for details. 
Esco Products, 171 Oak Ridge Road. 
Oak Ridge, New Jersey 07438. 
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| Antique stock certificates i 


<>. 1919 


from с that crashed 

in the early 190078. All en- 

graved. Many colors. Mail $3 
THE $2 WINDOW 


N.Y., М.Ү. 10019 
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MINERALS & 
PRECIOUS STONES 


23 


GOLD 10 Small nuggets panned from 


Oregon Streams £1.00. Robert Brandt, 
Sweethouse, Oregon | 97386. 


EARTH Science Rockhound Magazine 
subscription $3.00. Sample 40c. 
550-PS, Downers Grove, Illinois 60515. 


23А COSTUME AND 
GEMSTONE JEWELRY 


GET Free catalog no serious rock- 
hound, gem cutter, jewelry maker, hob- 
byist er craftsman can be without. Full 
of bargains, exclusive items, low prices 
from largest suppliers and authorities in 
the field. Free new catalog just off the 
press, yours for the asking. Write: 
Grieger's, Dept. C-14, 1633 E. Walnut 
St.. Pasadena, California 91109. 


25 FORMULAS, PLANS, 


ETC. 


RECIPE to dust and moisture proof 


concrete flooring or basement walls. 
Send $2.00, N.H. M, Box 105, New Haven, 
Ohio 44850. 


ANY Formula $5.00, Catalog—Manu- 


facturing Treatise 25c. H. 
N. Clark, Chicago 60601. 


Belfort, 192 


; Here іп a wealth of prac- 
tical, accurate and clear 
4 information and instruc- 
‘ition that can save you 
ousands, or make you 

ja Желіні Housewives, 
3 manufacturers, farmers, 
E handymen, home ехрегі- 
menters electricians, 
chemiste. е. „people in 
life, ein 


| to ск, a an. 


ne о 
AG Ip GE, WO 
eve тіс use А А s 
shop ог industry ЫМ iscover the trade 
gecrets of thousa nds of commercial prod- 
[c ad A Ы new. ney-savings and ex- 
W dolng m hiner, indispensable 
Satisfaction anteed 


guaran E 
over-cloth binding. Only 


EMBASSY SALES, де Р5-28 
Box 67, East Elmhurst Y. 11309 


each or 65 for 2 to: i 
Box 329, Radio City Sta., П 
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26 SCIENCE & CHEMISTRY 


PERPETUAL Motion Machine, $2.00 w/ 
explanation. Germa, Box 340, Wheeling, 
Illinois 60080. 


^ CHEMICAL CONSULTATION and re 
search by accredited chemist, Free esti- 
mates. Kenneth Burchette. Box 1114 
Spring Valley, California 92077. 


` PHYSICS supplies. Free catalog 
Swinth Scientific, 3235 39 Avenue SW. 
Seattle. Washington _ 98116. 


CHEMISTRY and biology supplies 
catalog 35c. Boulevard Laboratories 
3114 3114 East 83 Bard Street, Chicago. Ill. 60617. 


| FIBEROPTICS Fascinating, mystify- 

ing, Lamp-kits, face-plates, jewelry. 
Plastic, glass. Free catalog. Meshna, 
Р.О. Box 62, Е, Lynn, Mass. 01904, 


ROCKET TEXTBOOE: Designing! 
Testing. Firing, Fueling, Includes Plans 
for: 5 Rockets (to 20,000'), 4 Launchers, 
20 Fuel Formulas. 382 pages, $2.00. Іп- 
formation 25c. York terprises, Box 
5443, Little Rock, Arkansas 12205. | 


CHEMICALS, Apparatus, Biology and 
Model Rockets, Both Catalogs üe. 
Sheard Science. Dept. PS, Columbus, 
Wisconsin 53925. 


ور ت 
CHEMICALS and apparatus for in‏ 
dustrial, analytical and private labora:‏ 
tories. Catalog 50c. Dept. M-26, Biologi‏ 
cal Supply Co., 1178 Mt, Hope Ave.‏ 

Rochester, New York 14620. 


JOIN JUNIOR SCIENTIST  CLUE 
receive newsletter all for $4. -/year. Oth- 
er equipment can be purchased at club 
rates, Newsletter 50c each. Box 581 
Waltham, Massachusetts 02154. 


LASERS—Cheap: Interesting Catalog 
--50с, PSE, Box 3261. San Jose, Cali 
fornia 55118. 


CHEMICALS, Apparatus, Biological 
Scientific Supplies. Catalog 35¢. Hage 
DaN PORTEGUE Manitowoc, Wisconsin 


ROCKETS: Real flying models—flight: 
up to 2500 ft. New illustrated catalog 
254. Single and multistage kits, cones, 
engines, launchers, trackers. rocke 
aerial cameras, technical information 
Fast service. Estes Industries, Dep 
6-A. Penrose, Colorado 81240. 


FIBRE OP-EITS. Using the ‘magi 
cal optical fibers" that transmit ligh 
energy. FREE CATALOG. Scientific De 
vices. 211P Albion, Wakefield, Massa 
chusetts 01880. 


LABORATORY Supplies At Discount 
ed Prices! Catalogue - 504. Starr Sci- 
entific, Manitowoc, Wisconsin 54220. 


ELECTRONIC temperature and wind 
indicator. complete set of easy to follow 
Plans plus how to obtain surplus par 
for this low cost precision instrument 
Send $2.00. Chucks Electronics, Box 112 
Lake Havasu City, Arizona 86403. 


MARINE plankton--samples, catalog 
$1.00. Kit $7.50. Microscopes. Ocea 
Study Supply. Box 303P, Emerson, Nev 
Jersey 07630. 


LASER MIRRORS 
He-Ne. S.C.L. Products, 


OW Cost 
һо Box 1002, Cupertino, Calif. 85014 
LIQUID ROCKET: 3 Mile PUT 
Plans, $4.98. Catalog. $1.00 (Refund. 
able), PS22, Box 


Star Space Systems, 
4605, Vancouver 10, B. C. 


BUILD a real electromagnetic. anti- 
gravity rocket, Newly invented, Plans 
$3.00. TA, Box 1286, South Lake Tahoe, 
California 85705. | 


LASER. kit for the amateur scientist 
complete optics, mirrors, crystal, tubing 
—write for instructions and free litera 
ture, Esco Products, 171 Oak Ridge Road, 
Oak Ridge. New Jersey 07438. 


ETS!!! Giant new catalog 
twelve new flying kits—engines—(safet3 
certified)—flights over 2.000 feet. Send 
25c for catalog—refunded with firs 
order, Fast delivery, Centuri Aerospace; 
Dept. Q42—4A, P.O. Box 1988, Phoenix 
Arizona 85001. č  — č 


LASER 


Laser or Phaser Pistol plans—$2.00 еас 


Catalogue— | 
50€ 
Roy Davis La 


oratories, D 
PS, 118 West Adams St., Jaci 
sonville, Florida 32202. 


PLASTICS 


FREE LITERATURE for sculptors 
showing how to make molds, cast plas 
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tics. Adhesive Products Corporation 
1050. 20008 Avenue, Bronx, New York 


CASTOLITE pours like water, hardeng 
like glass without heat. Crystal clear ог 
colors. Embed natural flowers, other ob 
jects. Make fine gifts, Reproduce your 
own designs in plastics, wax, metal 
plaster, cement, etc, Make flexible molds 
over any pattern, any size. Profitable 
Manual 254  CASTOLITE,  72gE/PS 
Woodstock, 


Illinois 60098. 
LARGEST Handicrafts Барр га 

logue $1.00 (refundable), R. Mis. 

24-P5. "Winter, Stamford, Conn. 


28 SURVEYING 


INSTRUMENTS 


SAVINGS on supplies: draftsmen, en- 
igineers, architects, designers, students, 
instructors. Catalog 50c (refundable). 
Des Peres, 4638 Primm, St. Louis. Mis- 
souri 63116. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


SAVE Money and Labor, Remove 
rige dead grass with Auto-Thatch. 
us ren That er тү a Bee it Elim- 
| ina 


hips limbs up to 4” diameter. Standard 


ammermill rotor. Optional hop 
осии soil, leaves, stalks, 


ү det iis. PIQUA ENGINEERING, INC. 


pt. К, Box 605, Piqua, Ohio 45356 
31 FLOWERS, PLANTS & 
NURSERY SUPPLIES 


INSECT (meat) eating plants. 42 
kinds. Illustrated brochure 25 cents. 
Special 8 Venus Flytrap bulbs, moss. 
greenhouse $4.95 postpaid. Peter Pauls 
Nurseries, Mud Road, Canandaigua, 
New York 14424. 


GINSENG Bringing Т-А э ‘pound. Have 
seeds, roots. Golde Full Informa- 
tion. G. Collins, Viola, Iowa 52350. 


LEARN Landscaping and the growing 
of plants, Start a profitable business 
part or full time, Free information with- 
out obligation. Lifetime Career Schools, 
Dept. А-152, 2251 Barry Avenue, Los 
ге, California 90064. 


1,000 HORTICULTURAL Items—Pro- 
| pagation Supplies, Books, Seedings, 
Grafts, Seeds, Shrubs, Bonsai. Mel- 
linger's, North Lima 39, Ohio 44452. 


GROW trees and shrubs from seeds. 
Several varieties to choose from. Write 
| Woodlot Seed Company. Norway. Michi- 
gan 49870. 


SPRAY Plants the safe organic way. 
Ingredients from grocery store. 5 for- 
mulas $1.00. Midship, P.O. Box 5601, 
Irving. Texas 75060. 


32 REAL ESTATE 


ARIZONA—adjoining Prescott Nation- 
al Forest. Ideal year round climate. 
Two acres, perfect for home, cabin or 
mobile home $1,095, low terms available. 
О.Е, Sweeney, Glenarm Land Co., 2233 

No. Tth 8t.. ‚ Phoenix 85006. 


ЕНЕЕ CATALOG! Giant 
SUMMER “edition! Over 5.100 properties 
described, pictured - Land, Farms, 
Homes, Businesses - Recreation, Retire- 
ment, ‘Selected Best thruout the U.S.! 
12 Years' service, over 600 Offices. 41 
states Coast to Coast. Malled FREE from 
the World's Largest! STROUT REALTY, 
INC.. 60-BT E. 42nd St. NY, NY 10017; 
1-BT 8. Dearborn, Chicago, Illinois 
60603; 521-BT E. Green. Pasadena, Cali- 
fornia 91101. 


OCALA FOREST C CAMPSITES | 

DEEP in the heart of the Great Ocala 
National Forest. Excellent hunting and 
fishing. Free maps and photos. (Un- 
available in states requiring aie 
TOEIEVESTIOD) ADTOLB710E. W. Ver- 
nor, Inc. , Box 760, Dept. Y, 
Deland, Florida 32720, 


ALASKA Land—Stake Your Own! In- 
dividual U.S, citizens, 19 years or over 
are permitted to acquire up to 5 acres of 
“Open to Entry'" land. Alaskan resi- 
dency not required, Detailed brochure 
with procedures and map showing gen- 
fer locations, $3.00. Alaskan Discoveries. 

. О, Box 757, Anchorage, Alaska 99510. 


BOILING Spring Lakes—America's 
Greatest Real Estate Value. 1/3 acre 
vacation or retirement homesites only 
$750 cash price. Ten years to pay. Mon- 
ey-Back inspection guarantee, Carolina 
coast, multi-million dollar, 14,000 acre 
development, 50 fresh Water lakes. pri- 
vate ocean beach, golf course, motel. 
and country club. Free literature. Dept. 
2-U, Bolling A ring Lakes, North Caro- 
lina 28461. stered under Federal 
Land Sales a t not offered to resi- 
dents of states requiring separate regis- 
tration. ) 


ARKANSAS-MISSOURI, Farms, 
Ranches, Businesses, Investments. Beau- 
НІШ 5-10-20 acre wooded tracts оп 70- 
mile long BEAVER LAKE, Free catalog. 


JIM TU "The Land Man", Rog- 
ers, Arkansas 12756. 
| Vacation Lands; Pull 


poration 'эт68 0, Bathurst, Downsview. 
Ontario, Canada. 


r permits 
ay or bark. 
as engine drive. Write for com- 


BUILD A CABIN ON YOUR own 


B. d primitive areas 

Montana, I Washi . You've 
dreamed of it. Sow do it on a five to 
forty acre tract in ca's vanishing 
wilderness. As little as $1550. Low down 
payment, Terms available at less than 
bank rates. Guaranteed road access, 
warranty deed and title insurance. Irre- 
тан ا‎ natural land for enjoyment 
now, for retirement or investment. Every 
tract with growing timber. View sites 
and waterfront available. Draw up your 
cabin or camper plans and get away 
from it all on а mountain, stream, lake 
or deep in the timber. Come and see for 
yourself or write for free lists of sites, 

maps and complete information: Re- 
forestation Inc., Dept. С-32. P.O. Box 
14006 Opportunity Station. 
Washington 99214 


Spokane. 


FREE .. x NEW 256-page SUMMER 
catalog. Hundreds of top real йр Y val- 
ues coast to coast! UNITED RM 
AGENCY, 612-PS, West 47th SL. d see 
sas City. Missouri 64112. 


CENTRAL, Ontario—Choice 640 acre 
Sportsmen's paradises still available— 
$20.00 plus $6.50 Taxes yearly. Maps 
pictures. $2.00 (Refundable). Informa- 
tion Bur Bureau, Norval 3, Ontario, Canada. 


$1 ^ $1 ACRE — Canadian Border — hun- 
dreds campsites. islands, farmlands, di- 
rectly from tax authorities. (Non-profit) 
Lists, photographs mailed. Registrar, 
Room 11, 110 Church Street, Toronto 1, 
Canada, 


FREE Catalog! PHOTOS! Coast to 
coast farms, business, retirement. All 
types. sizes, prices. SAFE-BUY Real 
Estate, Box 589-PS. Little Rock, Arkan- 
Бая 72203. 


GOVERNMENT Lands Low аз 
$1.00 Acre! Exclusive “U.S Homesteading. 
Investment! Exclusive 8. Government 
Land Buyer's Guide" . . . plus “Тапа 
Opportunity Review" listing lands 
rot U.S. Send $1.00. Satisfaction 

nteed ! Surplus Lands, Box 
19107PE. Washington. D.C. 20036. 


CANADIAN LAND FROM $19/ACRE! 


CHOICE properties across Canada. 
Low monthly payments, Ideal for farm- 
ing. cottages. hunting, fishing, invest- 
ment. Free catalogue. Canadian Estate 
Land, Dept. PSC-5, 286 Lawrence Ave- 
nue West, Toronto 20. Ontario. | 


COLORADO LAND KIT! Shows you 
the most spectacular land you've ever 
seen . . . іп the heart of Colorado's 
famed high country! Contains brochure 
with 17 full color p otos, m . informa- 
tion on ing. hunting, "i ing camp- 
ing. Explains how you may own 5 acres 
with no down payment. no interest. 
just $20.00 a month! This could be your 
investment and recreation dream come 
true. Send for free land kit to Aspen 
Lakes Ranch. Dept. PS-1, 1108 Alvarado, 
N.E.. Albuquerque, New Mexico 87110. 


FREE Government Land Information. 
Low as $1.00 Acre. П.Б. Landigest $1.00. 
Canadian Landigest $1.00, Refundable. 
L.C.A.. Box 381PS, Califon, New Jersey 


07830. 
32A LOG CABIN & 
HOME BUILDING 


` BUILD Log Cabins, rustic furniture, 
fireplaces!!!! Complete manual „К 
‘A’ Frame plans $2.00 , Guaran- 
teed. Bilder, obe | Springdale, Atlanta, 
Georgia 30306. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


"A.SEASONS''—Practical opening dē- 
vice—opens all containers—highly dur- 
able—compact size, Thousands in use 
today! Two: $1.00. Jay-Max, Box 86. 
Dearborn, Michigan 48121. 


FREE 1972 Catalog! Guaranteed low- 
Reels, Lures. Acces- 
sories— Thousands of items. Cabela's, 
Inc., Dept, R5, Sidney, Nebraska 69182. 


SENSATIONAL olfers precision range 
finder. Enocks o strokes, Compact. 
Automatic $6.95. Featherweight golf bag. 
Ball ket. eye sling $6.45. Both 
$12.75. Guaranteed. Shipped from Cleve- 
land outlet, Order now. Jalmin Indus- 
tries, Dept. P2812, Box 81, Ste. Anne de 
Bellevue, Quebec 800. 


Model 
K-31 


NEW Leather Covered Knite opens 
to a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail file 
& razor-sharp knife. Wafer thin, slim 
& ultra smart, this knife is of top 
ny = forged steel for durabil- 
it y 2X" when closed. $1.75 

ку, 25 Сат post. & hdlg. 

WESTBURY SALES CO., Dept. K-14-PS 

P.O. Box 434, Westbury, N.Y. 11590 


FASCINATING 

SHAWNEE FOMAMAWE 
A real tonihswk? Ye and 
heing red-hot hand-forged by "Ohio Amish 
blacksmiths the old way. Pick it op. 
kondie it, It is perfectly balanced and 
саву thrown at a solid wood target, 
a toy. Blade is tough 1080 plowahare steel 
wedged by the blacksmith's hammer into 
the eye stock. Handle їз extra select 
atrnight grained white hickory 19 inches 
long. Total weight is about 2 pounds, Ideal 
far mateh throwing. Also makes m decorn- 
Live wall piece for early American room 
actling, Price Ін only $13.00 Postpaid. Free 


[| Avallable from 
BEE-JAY'S, "Bex 8711 PK, Canton, Obio 44711 


FISHERMAN'S Dream Book—Free, 170 
age gatalog just loaded with Hard-To- 
Pind Fishing Tackle Specialties and Do- 
it Yourself Goodies. Our 28th year. Net- 
craft Inc., Box 5510. Toledo, Ohio 43613. 


CATCH FISH LIKE CRAZY. Fresh, 
salt water. Day. t. Year 'round. 
SVENGALI 'em. Unconditional never 
guarantee. Become one of thousands 
customers. 12 samples 
41.00. SVENGALI LURES. P.O. x 
144J. Glen Head, New York 11545. 


SEI instruction—free details! Con- 
sumer Services, Department 1A5S, 202 
St. Lo. Fort Ord, California 93941. 


GOLFER' S Helper! Pocket Range 

Finder. Why Guess? Perfect Gift!! 
Guaranteed! $6.95 Today. Ronamar. 
PS52, 5351 Corwin. Riverside, Calif. 
82503. 


CO анне 

GOLFSTERS Cushman Electric with 
chargers зч condition $495.00. Waters 
Supply o., Washington C.H.. Ohio 
42100. Yali- 335- 4271. 


GOLFER'S Range Finder. Unique 
pocket size instrument gives exact yard- 
age ball to hole. Only $6. тыш 
RR3. Box 94a, Mt. Vernon, Ind. 47620. 


34. САМРІМС 
EQUIPMENT & TENTS 


12 VOLT ELECTRIC BLANEET con- 
nects to battery with clamps or to ciga- 
rette lighter outlet. 20° of extension cord 
included. Waterproof 24" wide 48" long. 
$19.95 postpaid, Send check, cash, М.О, 
JOSEPH L. CHESON, 214 Arbor, Dept. 
PS-4. El Paso, Texas 79915. 


JUMBO tents. sleeping bags, Camping 
catalog. Largest selection anywhere, 25¢, 
I. Gol berg. Dept. (P5572). 902 Chestnut 
Bt.. St.. Philadelphia, Pennsylvania 19107. 


` BACKPACKERS - pampa = Canoe- 
ists-Tent-4.5 lbs. 5х715 ft. Ripstop 
Nylothane, lists $80. 60. Price $56.70. 
Rainfly $14.60. Sleeping Bag-All Season 
Washable Nylothane-Dacron. 4.7 108. 
lists $40.00, Price $26.40, Hudson Bay 3.2 
lbs. Campaxe lists $8. 50, Price - кю. n 


glass Canoe, 16 ft. bs.. Red. Blue. 
Green, lists $190.00 Price $147.00. 
(Truck) Guaranteed - Luft-Gewicht, 


Box 175-A, Mims, Florida 32754. 


LIGHTWEIGHT equipment for cross- 
country, skiing, backpacking. mountain- 
eering, camping, canoeing. kayaking. 
Free catalog. Moor & Mountain, Dept. 
34, 14 Main Street, Concord. Massa- 
chusetts 01742. 


36 HOUSEHOLD PETS 


LIVE Seahorses, marine specimens 
aquarium supplies. Illustrated catalog 
304. Marine. Box 23158-F. Ft. Lauder- 
dale. Florida 33307. 


ALL-Glass Aquarium. Build any size 
without special tools! Plans $3. Aqua- 
pets, 5446 Timmons, Memphis. Tennes- 
see 38117. 


38 BIRDS & ANIMALS 


AMAZING  Profits!! $10.000 Yearly 
Raising Rabbits for Wool and Breeding. 
Details 25c coin. American Angora, 
Malta 1. Montana 59538. 


INFORMATION. 25c. $3.00 to $5. 00 a 
rabbit, raise for Staloch’s Rabbitry, Box 
6302, Rochester, Minnesota 55901. 


MAKE Big Money raising chinchillas, 
cavies, rabbits, for us. Catalog 254. 
Keeney Brothers, New Freedom. Pa. 


eon Rabbits Successfully by know- 
Facts. 48 Page Illustrated Book 

M ыны 25 Breeds. Housing, Breed- 
ing, Feeding. Markets, Marketing, etc. 
25 cents, American Rabbit ation, 
60 Arba Bullding, Pittsburgh. Ра. 15217, 


$500-$1000 MONTH Plan Raising Rab- 
bits for us. Free details. White's Rab- 
bitry, Mt. Vernon, Ohio 43050. 


$600-UP Monthly, People needed. 
Raise rabbits, other laboratory animals 
for us, Huge market, We supply equip- 
ment, breeders and instructions. De- 
talls 25¢. National Research Farms, 
PNSA-5, Box 37, Palatine, Illinois 60067. 
ج ججج ج ج ج ا ا‎ 


39 EARTHWORMS, 
CRICKETS, FROGS 
HYBRID Redw — 5,000-$10.00, 


20.000-£20.00, Postpaid with raising іп- 
structions. Brazos Bait Farms, Rt. 9, 
Waco, Texas 


REDWORMS: Breeders, 1.000 . $4.85, 

„000 $20.00. Bedrun, 3,000 - $7.00, 
12.000 = $23.00. be و‎ 1,000 
$3.00. 3,000 - $6.75. Postpaid. Foster's 
Wormery-3, Mauk, Georgia 31058. 


45 BODY-BUILDING, 


FREE Literature—We Teach You To 
Raise, Sell Fishworms, Crickets, 12-inch 
African Worms. Carter Farm-12. Plains. 


Georgia 31780. 

EARN Money raising fis hworms for 
us! Exciting details free! Oakhaven-121, 
Cedar Hill. Texas 75104. 


515,000 YEARLY Raising Fishworms! 
Three outstanding breeds! Free Litera- 
ture. Instructions. Georgia Hatchery, 
Dawson. Georgia 31742. 


GROW Larger Earthworms Free . 
Faster . Easier . , . Proven all 
Nograin method , Organics . 
#1-K, Texarkana. Arkansas 15501. 


GROW Fishworms, Outstanding new 
Breed produces great profits! Free Lit- 
erature. Fain's Hatchery-27, Edison, 
Georgia 31746. 


40 HUNTIN & FISHING 
INFORMATION 


FREE Catalog Low direct prices. Fish- 
ing, Hunting, Archery Reloading. Cloth- 
ing, Camping Foods. Herter's Inc., Dept. 
C62. Waseca, Minnesota 58093. 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


FREE Catalogue! Thousands war sur- 
pius optical bargains, Lenses, Prisms. 

lescopes, Binoculars, etc,  Jaegers. 
Аы rrick Road. Lynbrook. New 
York. 


FREE Binocular, riflescope catalog. 
Discount sale. Save 504r. Free gift wi 
order. Write: United Binoculars, BN- 
6516, 9043 So. Western, Chicago 60620. 


FREE Catalog . 
students . laborat 
Stereoscopic . 


Date 


— Dhotomierogra- 
phy. Slides , Accessories... . 

gnifiers . Tiluminators . 
noculars . . . . Tools . 
Cleaners . | Peterzell Сотрапу, Box 
3658, Rochester. New York 14609. 


ASTRONOMICAL Books. Star — At- 
Тавев, free list. Herbert Luft. Box 891. 
Bayside, New York 11364. 


TELESCOPES (reflectors) complete 
kits. Other accessories, request free lit- 
erature, Criterion Manufacturing, Dept, 
P829, Hartford, Connecticut 06101, 

43 


GOVERNMENT 
SURPLUS 


SURPLUS. Deal Direct with Govern- 
ment. Information, 50c. Box 1035. San 
Gabriel. California 81776. 


JEEPS $52.40. Airplanes 815.01. Type- 
writers $6.70, Boats $7.50. Direct From 
Government, Directory and Surplus Cat- 
alog $1.00 (Refundable). Midwest Sur- 
plus. Box 401PS. Darton Ohio 45401. 


JEEPS From — Typewriters 
Prom—$4.15. Cars Prom $31. 50. Walkie- 
Talkies, Motorcycles. Airplanes. Boats. 
Typical “Ав Is" Bid Bargains From 
Uncle Sam. Tremendous Variety, Excit- 
ing Free List. Write: Enterprises, Box 
402-72, Jamaica. New York 11430, 


JEEPS! Pickups! 100,000 items direct 


from government. How? Where? Your 
area. test information, Money back 
guarantee. ependable. 


4% 
Manual #2205, Oe dos 113. Vi Va California 
92083 


со Surplus, How and 
Where to buy in Your Area. Send $1.00. 
Surplus Information, Headquarters 
Bldg. Box 3017ТР8. Washington, D.C. 


JEEPS Тура From $53.90 . . . 
Trucks From $78.40 , . . Boats, Type- 
writers. Knives, Airplanes, Clothing, 
Tools, Camping. Sporting, 4 ы eni 
Electronics Equipment. Wide riety 
Condition. 100,000 Bid Bargains Direct 
From Government Nationwide. Complete 
Sales Directory and Surplus Categories 
catalog $1.00 (Deductible On Orders 
From Separate Included Catalog), gur- 
рме соге Service, Box 820-B, Holla Mich- 


1972 SORPLUS Army, Navy store 52 
page illustrated catalog. Send 50¢, Ru- 
vel, 3037 N. Clark, Dept. 5M. Chicago. 
Tilinois 60614. 


GOVERNMENT gad rs Coral M 
Bales Directory $1.00. Surplus P са- 
tions, Box 26062F, Los Angeles. Call- 


SELF-DEFENSE COURSES 


BUILD STRENGTH! Isometric Device, 
$3.00, E-Products, РОВ 29044, Cleveland, 
Ohio 44129. — 

KARATE, Judo, Gendo, Tatami 1971 
Catalogue. Oldest Dealer  45c, en 


American,  B200-1090 Sansome, 
Franciseo, California 94111. 


2 


SKINNY GUYS wanted to 
test fantastic new Muscle- 
building secret-—TENSILE 
CONTRACTION—by mail. 
Special one time offer, 
25¢ only. 

The Bodybuilding Center, 


Р. О. BOX 146-Р5-10 
Brampton, Ontario, Сағыміз.| 
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BE TALLER! 


Yes, grow man grow! Gain 2-6 
inches actual height in few 
short weeks! Proven, safe 


method. Special one time offer: 
25е coin, 
The Height Increase Bureau 
P. О, Box 146-Р5-11 
Brampton, Ontario, Canada 


X cee gi 


KARATE-—complete instructions. I- 
lustrated only $1.25. Bales Co., 850-P5. 
Metcalf. Escondido, California 92025. 


——ÓÁr€—M i RN 


` BEST of Judo—Karate—Self Defense. 
Complete instructions $1.00. Bargain 
Books Company. Box 131A3. Auburn. 
New York 13021. 


“GIANT Arms," Dr. Young's D. C. 
Revolutionary discovery, $2, Satisfac- 
tion or refund. Gaucho. Box 175956, 
Chicago 60690. 


POWERFUL Muscles Fast!! 
fantastic results! Free brochures: Uni- 
versal Bodybuilding. Dearborn, Michi- 
gan 4812. 0 


` COMPLETE individual courses! Bar- 
bells, pulleys. calisthenics, etc, $2. id 
Consumer Services, 202 St. Lo. Depart 
ment 145. Fort Ord. California 93941. 


l————— M c ——— — E 


TREMENDOUS Grip-Arm Size, Delux 
Developer for each hand $2, Satisfaction 
Guaranteed. Quality. 804 5th Avenue 
South. South St. Paul 55075. 


46 PROFITABLE 
OCCUPATIONS 


——— ی‎ gg 


BECOME a Mortgage Broker, Highly 
respected. interesting, lucrative prestige 
business. For complete information write 
United, Box 6284-М, Marietta. Ga, 30060. 


Tiam Ae aerial e i ila eerie i sil ele as T cabra iced ai 


or inexpensive educational 
training available for lucrative Compu- 
Ler careers. Write: Information Indus- 
tries, Box 273. Hillsdale. М.Ј. 07642, 


NEW Book . “Маке Money in Wed- 
ding Photography.'' KM Enter- 
prises, Box 595, Dept. C, Winona, Min- 
nesota 55987, 


Obtain 


——————— ی 


МАКЕ Money ... Writing For Little 
known DP EAE market. Free facts. 
3200-38th Avenue, South- 


rr Fili cade ctr tell АНЬ: Кесік саталы. sein nese az seen tate ЖАЙ n 1Ó 


FREE catalog. Repair air condition- 
ing refrigeration. Tools, supplies, full 
Instructions, Doolin 2016 Canton, Dallas, 
Texas 78201. 

HOW to Make Money Nut Short 
Paragraphs, Information Free. Barrett, 
Dept. C-86-G2, 62168 N, Clark, Chicago. 
Illinois 60660. 


FREE Literature— Make Big Money 
Raising Fishworms and Crickets. Car- 
ter Parm-10. Plains, Georgia 31780. 


LEARN GUN RE REPAIR GUNSMITH- 
ING in spare time. Book details 104. 
Modern Gun Repair School, Dept. 318, 
4225 WN. Brown, Scottsdale, Arizona 
85251. 

PROG, Crayfish Raising Profitable 
Borchure $1.00. 100 Page Book $3.00. Vol 
Brashears, Berryville, Arkansas T2618. 


47 BOOKS & MAGAZINES 


“U.S. MARINES “Hand To Hand Com- 
раб” Manual > $1.50. Army and Military 
manuals cata 254. Hillcrest Publica- 
tions, PS-5. McDonaid, Ohio 44437. 


HORROR Books—Free Sample! En- 
close Two 8¢ stamps. Trans-Internatlon- 
al, Box 85, Totowa, New Jersey 07511. 


сагаа 


CLOCK апа Watch Repairing Books, 
Tools, Materials. Free catalog. North 
American, Box TIBRA, Fox River Grove, 
Illinois 60021. 

BARGAIN Books! Space, mystery, го- 
mance! Send 35c for sample worth üc. 
Jensen, Box 205, Delta. Utah 84624. 

BOOK hunters! Send Wants! Atlantic 
Book Service, 287 Main. Charlestown, 
Massachusetts 02129. 


BOOK SALE 20c to 50c, FREE Bro- 
chure. Winchester Enterprises, 280TPS 
Hargrave Street. Philadelphia, Pennsyl- 
Vania 19 19136. 


` BOOK: Ways To Prevent Burglary. 
$1.25; Automobile Alarm КИ, $8.95; 
Home Alarm Eit, $59.85, Randall, Box 
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ALL books in print. Hardcover. Pa- 
perback Free information. Sky's Un- 
limited, 126А1  Deertrack, Irvington. 


New York 10533. 


FIX CLOCKS, 


FOR FUN & PROF. x7 
IT! Fascinating new 
Handbook hy master 
craftsman H. Harris 
tives you ihe knowl. 
еке skilled) watch- 
Makers learn, 

OVER 200 ILLUSTRATIONS 
show how to install hands, 
dials, crystals, mainsprings, | 
stems—rehouse nid move- 

ments in mode саһея-- 
clean timepieces, where bo 
b parts " 
IN TRUCTIONS СОМЕН ev. 
егу popular watch and clock, 


ehimes, NAME ala | cuchoo, everyday alarm 


anti electric cloc 
Friends lad] 
cheri uus timenieces, 
OF WA 


234 | POPULAR SCIENCE 


WATCHES 


y Day $5 te $50 for restoring 
id the S: OK 
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DON'T FORGET YOUR CAMERA! 

OVER 50 Million Color Slides and 
Photos are Bought by Magazines Every 
Year. Booklet tells What They Want— 
How to Submit—What They Pay! It's 
Thrilling. Send $2.00 to Beehive Gift 
House. 687 3rd Avenue, Salt Lake City. 
Utah 84103. 


^ YOU CAN SEE BETTER. New book 
reveals secret to good vision. Send $2.00 
to Jones & Sons, 2205 9th Avenue. Los 
Angeles. Calif. $0018. 


TERRIFIC Book Values! Self-improve- 
ment, Home improvement. Science. 
Crafts. etc, Free information. Vernco. 
Dept. P5352, Box 121. Whittier, Califor- 
nia 90608. 


49 JOKES & NOVELTIES 
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RENO Slot Machine Mechanical Bank. 
Works like Real Thing. Rugged Con- 
struction. $6.95. Satisfaction Guaranteed. 
Meredith's. 1255 Jones. Reno, Nevada 
88503. 


FREE World's Leading Catalog 2000 
Novelties, Jokes, Tricks. Knives, Guns. 
Science. Sports Gadgets. Johnson- 
Smith. C-11. Detroit. Michigan 48224. 


CATALOG! Joke and Novelty Plaques. 
Decals. Send 154. Jord an, D-2, Box 564. 
Massillon. Ohio 44648 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


` SPECIAL! Magic Catalog 25c. LOW- 
EST PRICES! Scott Magic. Box 156. 
Monsey, New York 10952. 


NEW 1972 large catalog. now ready. 
Send 106 for Catalog showing latest 
Magic for pocket, parlor, stage. Douglas 
Magicland. Dept. 12, Dallas, Texas 
ҚАН MENTRE cena mares И ОИ 

MAGIC, Masks. Novelties Catalog 25¢. 
Magic, 3746 West 63га Street. Chicago. 
Illinois 60629. 
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MAGIC MAGAZINE Monthly since 
1936. Tricks. dealers, news, 3 month 
trial $1.00. Genii, Box 36068-S. Los An- 
geles, California 90036. 


` COMPLETELY illustrated 84 . Page 
Catalogs, 25c. Manhattan Magic. Box 
334-8. N.Y.C. 01. — 1 1 — 

1000 WAYS To Have Fun ! ! Giant 
Houdini Magic Catalog 254 with Free 
Trick ! ! Vick Lawston, Box 2028-P5. 
Pompano Beach, Florida 33061. 


AMAZE your friends—Fantastic Magic 
—Tricks—Dlusions—Magician Su plies, 
We manufacture—Buy Direct—' Save” 
Catalog 25¢, Nico Products Company, 
Dept, A, Box : 28113, Columbus, O. 43204. 

“BE А Magician! T Two booklets explain- 
ing sixty-eight tricks plus large profes- 


sional catalog, $1.00. Magic, Inc., 5080 
Lincoln, Chicago, Illinois | 60825. 
WORLD'S finest professional magic 


Joker Novelties. Giant illustrated cata- 
log 104. Top Hat, Evanston. ІП. 60202. 


VENT. UISM! Learn at home! 
Guaranteed! Write! Information Free! 
Dummy Catalog 25¢. Maher, Box 90375. 
Denver. Colorado 80209. 


51 COINS & CURRENCY 
FREE LAOS 20€ coin with approvals. 

Write Lexington Coin Galleries, Dept. 

PS-5, Box 447. Lexington, Massachusetts 


COINS Wanted, Send 10¢ and Stamped 
Envelope for Buy List. Village Coin 
03865 Dept. C, Plastow, New Hampshire 


"TEN Indianheads $3.50: Ten V-Nick- 
els $3.45: Ten Buffaloes $2.60; Listing 
25c, Fairway. Box 685R. White Plains. 
New York 10602. 


SILVER Dollar $3.10; Silver Certificate 
$1.95: Large Cent $4.50; Eagle Cent 
$4.00: Listing 25c. Nelson. 3465, Eye. 
New York 10580.  —  — — à 0. — _ 

PRICE List Of Thousands Of Stamps 
ЖЕНЕ? Сора, 25¢ Refundable With Pur- 

Approvals. Bryson, 612P 
White, Toledo. Ohio 43605. 


FOREIGN Crowns Wholesale. Mauri- 
tius, Manx. Somalia, Caribbean. Olym- 
pics. Retailers make 227, upward. Conf- 
dential list lic. Payn, 056-F Fraser, Los 
Angeles, California 90022. 
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SILVER Dollars uncirculated 1883, 
1884. 1885, $4.50 each, Catalogue 25c. 
Shultz. Salt Lake City, Utah 84110. 


UNITED STATES Coins! АП types 
mixed Grab-Bag style. Values $5.00— 
$60.00. Send $4.00. Coin Surprises, P.O. 
Box 532, Dearborn. Michigan 48121. 2 


COMPLETE U.S. Coin List 25c, Lincoln 
Starter Sets 50 Different $1.75, 100 Dif- 
ferent $3.50. Schultheis, Box 1518, New 
Hyde Park, New York 11040. 
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GOLD COINS of the World, Beautiful. 
Low Prices, Plus thousands of United 
States Coins, Free price list. Please send 
long airmail envelope, self-addressed 
stamped. Silver Center, Box 22171-5. 

San Francisco. California 94122. 


U.S. SILVER Half Dollar, С Only Тас. 
Bedrin, 1100A Northeast 125th. North 
Miami, Florida 33161. 


22 "S" LINCOLNS including 19558. 
$1.75. 24 1909-1939, $1.75. 10 “8” Jeffer- 
sons, $1.75. All different, All three 54.95, 

Box 20376, Santa Cruz, Cali- 
fornia 95060. 


1943-8 LINCOLN ‘Steel’ cent, 20c. 
Bargain price lists included, Ron Farley. 
35-SPS, Metamora, Illinois 61548. 


SEND only $1.00 for Coin Collecting 
Outfit. Contains 25 new coins from 25 
countries. Plus magnifier. wooden nickel. 
"How To Collect Coins'' booklet. special 
coin envelopes. foreign banknote and big 
catalog of coins, paper money, collectors 
supplies. Littleton Coins, Dept. GH-2. 
Littleton. New Hampshire 03581, 


SELLING my barre] of "V", Bufalo, 
and San Francisco mint nickels (1890's 
thru 1950's) at $12.95 per pound! Maxi- 
mum 10 pounds. Sample bag of 30 54.00. 


Anthony. Box 88525, San Jose, Ca 95117. 


40 MIXED Indianhead and Lincoln 
cents 1890's to 1930's $2.00. Pavley, Box 
518. Cupertino, California 95014. 


52 STAMP COLLECTING 
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IMPORTANT! PLEASE NOTE! 

Most of the stamp advertising below 
mentions approvals." This means thot 
in addition to the special offer, you 
will receive stamps ON APPROVAL 
from which you may select stamps you 
wish, and return the balance along with 
payment for the ones kept. Approvals 
may continue to be sen! unless you indi- 
cate you do not wish fo purchase any. 
іп some cases the special offer is made 
only to aj to approval buyers. 


` FREE! Fine old U.S. Stamps with 
request for quality U.S. Approvals. 
Lilbro, Box А. Old Bethpage, М.Ұ. 11804. 
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500 STAMPS of Western Europe—25c 
to approval applicants, Special Bonus 
Plan. tco! Patrick Stamp Company, P.O. 
ven 21344: North Hollywood, California 


50 DIFFERENT U. S. Commemoratives. 
25¢. Approvals. We Pay Postage. Craig 
io Box 118P. Bellmore, New York 


FREE ` Stamps send 10€. UX " Stamp 
соларапу; 320 Congress, Austin, Texas 


“AFRICA.” 25 | beauties, 10с. "Approv- 
als, Gorliz. Box 287165C5, Memphis, Ten- 
nessee 38128, 


0.8. STAMPS, . Truly wonderful ap- ар- 
provals to qualifying advanced or begin- 
ning adults over 21. Reasonable, worth- 
while, References, please. ENGLE, Box 

208-SA, Lowell, Michigan 49331. 


FREE First Day C Approvals: 


FREE First Day Cover. 
Gall. Box 86P3, Coopersburg, Pa. 18036. 


FANTASTIC Triangles, Diamonds, 53 
others 104. Approvals. Longhorn Stamps. 
Lubbock, Texas 79410. 


old U.S., Famous Americans, 
Flags. Airmails, Commemoratives on 
approval. 10¢ handling. Metropolitan 
Stamps, Box 3125C, Jackson Heights. 


New York 11372. 
1500 FOREIGN $1.00; 5000 53.00; ; 000 
ues 


$5.00. 5000 USA, contains airs. 
presidentials, revenues, 19th century. 
high values, commemoratives, etc, $3.00. 
300 pre-1926 USA $2.00; TOO £4.00; 2000 
$10.00. pre-1940 USA commemora- 
tives $2.00; 700 $4.00. No approvals. 
Meyers, 5321 Fleming, Richmond, Cali- 
fornia 94804, 
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SURPRISE Collection! Exotic mint 
British Colonials absolutely free with 
approvals. Viking. Great Neck 5, New 
York 11021: 


FREE bargain stamp list! Box 370-B, 
Station "Е", Toronto, Ontario, 

FREE! 50 stamps Including ` Cayman 
Islands, Grenada, British Honduras, Ap- 
provals.  Moumblow, 18346 Bassett, 
Anaheim, California 92805. 


50 DIFFERENT Stamps 20c, with 
Packet Approvals. Blake, Box 3354, Al- 


buquerque, New Mexico 87110, 


WORLD PICTORIAL Mixtures on ap- 
proval to general collectors. Free: 25 
good foreign bank clippings to new ap- 
plicants. Heards, Box 6294, Chicago, Illi- 
nois 60680. 


ITALY. 100 DIFFERENT 
ONLY 25c when requesting our world- 
wide packet approvals, Free Duplicate 
Exchange Plan. Markwell Stamp Mart. 
Р.О. Box 921, Schenectady, М.Ү. 12301 


TRADE Your Duplicates! (Foreign.) 
New “Free Bonus” Plan! Write: МЕК, 
X98. Newton Highlands. Mass. 02161. 


“SPACE” Pictorials, others. 110 dif- 
ferent—10c. Approvals. Shaw, Drawer 
E-62, Montevallo, Alabama 35115. 


WOW! 110 All different Germany 10c. 
Commemoratives, Airmails, High Values. 
Big catalog. bargain lists, Also fine 
stamps from our approval service, which 
you may return without purchases and 
cancel service at any time, Jamestown 
Stamp. Dept. A52PS, Jamestown, New 
York 14701. 
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VATICAN Xmas Set (1957) 50c, Ap- 


provals. Barricks, Box 7154, Detroit, 
Michigan 48202. nes 
500 DIFFERENT worldwide stamps for 


$1.00. Smith. 508B Brooks, College Sta- 
Lion, Texas 77840. 


PENNY Approvals! Regardless Cata- 
legue! Kloster 4164-——52nd St, San 
Diego, California 92105. 


FREE! Big Bargain Catalog--New Edi- 
tion listing thousands of bargains in- 
cluding U.S. & B. N. A, stamps. packets, 
albums, accessories and supplies, Also. 
fine stamps from our approval service 
Which you may return without pur- 
chases and cancel service at any time. 
Jamestown Stamp. Dept. E52PS, James- 
town, New York 14701. 


FREE duplicate ехсһапре--2с approv- 
als. Belden. Box 41750, Dearborn. Mich- 
igan 48128. 


50 DIFFERENT Old U.S, Revenue 
Stamps 50c. Winchester Stamps. Box 
1582, Mansfield, Ohio 44907. 
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50 COLORFUL animals, birds, flowers, | 
onlv 25c. Approvals, Gateway, 115A New 
Montgomery. San Francisco 94105. | 


TT MYSTERIOUS beauties 10c. Ap- | 
provals. Stamps, Box 14445, ашыйк | 
Ontario. Canada. 


— 100 DIFFERENT United States, 2 28c. 
United States and Foreign Approvals in- 
cluded. Shelron. Box 547K, North Mi- 
ami Florida 33161, — — ^ —  —  — 

FREE. U.N. Mint Set. Approvals. 
Hildebrand. Box 5645, Redwood City, 
California 94063. 


100 OLD U.S. Stamps | between 1861 
and 1935 $1.00. Ed Roush. 423 Shepard. 
Mansfield. ‘Ohio 44907. 


“FREE Surprise collection sent with. 
approvals. Jay. 1784 Union. San Fran- 
cisco 94123. 


` NUDES! Ten Different: 20c. Approvals, | 
Stamp Farm, 2542, Oxford. Wis. 53952. 
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U.S. BARGAIN: 60 different 10c with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk. Maine 04043. 


= rrr 


14.000 DIFFERENT! Amazing new 
plan builds gour collection systematical- 
ly, Country by Country, Only 50c weekly. 
Ware, Monroe 70, Connecticut 08468. _ 

PLANES! Trains! Cars! Ships! Space! 
Sports! Spectacular stamp collection. 
Just Ide with great approvals, Castle, 
P.O. Box 15PSM. Flushing. N.Y. 11352. 


100 DIFFERENT lc with a approvals. 
U.S, price list (102 pages) 50c, H. Smith. 
Box 617. 7 Woodcliff Lake. N.J. 07675. 
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100 CANADA 25c, Excellent value. Ap- 
provals. Continental, Limehouse, On- 
tario, Canada. EM, 

` FREE!!! Beautiful Stamps. Gold. 8 Sil- | 


ver, others. Approvals, Delor, 21127 Fleet- 
wood. Harper Woods, Michigan 48225. _ 


RUSSIA 25 pictorials 10с, Approvals. 
J. Nutt, Box 357. Penn Yan 1, New 
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D INT triangles. sports, 
Кай. etc. Worth near $8. Only 
25c. Bargain approvals. c NY. 13087, 


Box 177-W, East Syracuse, М 305T 
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RWANDA Collection. Approvals, 25с. 
J, B, Stamps, 226 Bergen Street, Tren- 
ton, New Jersey 08810. 


40.000 DIFFERENT _ lc to to бе each. 
Gordon Davison, Henniker, New Hamp- | 
shire 03242. | 


^ WALT Di Disney Memorial Mint Set Plus 
Gigantic Mystery Packet—10c, Attractive 
Bargain Approvals. Free Bonus Plan! 
Write today! Kenneth Feldman, Box 
48798-PS, Los Angeles, California 90048. 
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NEW AFRICAN | STAMP COLLECTION 
INCLUDING Burundi, Guinee, Май, 
Rwanda, Togo d others, A Coen: 
addition to your collection, 10c with ap- 
provals. Modern Stamps, Dept. 585, 


Perrysburg. Michigan 49409. No 
225 STAMPS FOR ONLY 10e! Air- 
mails, Pictorials; stamps from strange 
countries cataloguing up to 25c each! 
Plus unusual stamps to examine. Buy 
or none, return balance, cancel 
service anytime. MYSTIC STAMP CO., 
Camden 55, New York 13316. 


MILLIONS Foreign Stamps 2c each! 
Send for gigantic approvals! ABC, Box 
8000-PS, San Francisco. Calif. 94101. . 

NUDES set (4)-Unusual Approvals 
10с. Atlas, Plainfield, Racine, Wisconsin. | 


U.S, MINT Sy ecials! Flag Set Com- 
plete, $1.00; 1c, 2c, 3c Famous Americans 
(21 different). P 00. Free list. Brooks, | 
2601 Avenue “I Brooklyn, М.Ү. 11229. 


50 YEARS Old, fifteen different Unit- | 
ed States, over fifty years old--I0c with 
approvals. Jaxon, Box 145, Brooklyn, 
New York 11230. 
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ABSOLUTELY Free United States 
Mint Souvenir Sheet When Requesting 
United States Approvals, K&B, Box 70, 
Brooklyn, М.Ү. 11223. 


FAR East Assortment— Viet Nam, Ja- 
pan. Korea, Formosa and others oniy 
10с with world wide approvals, Clar 
Dept. 58V, Muskegon. Michi- 


Stamps, 
gan 494144. — 


ONE Cent a Stamp-write for jumbo 
books of foreign stamps mounted in 
Scott order at ic each stamp, Bullot 
Philatelics. 6815 Bay Parkway, Brook- | 
lyn, New York 11204. 


VAN Gogh Gold- -Framed Paintings. | 
Multicolored complete postage set nim 
If Approvals Requested, Frija, RFD 1. | 
Box 157A. Red Hook, New York 12571. 


“INVERTED Error’ —Dag Hammar- | 
skjold. 10c with approvals. Belmont 
Stamps, Washington, D.C. 20015, 
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80 DIFFERENT U.S. Stamps, Includes 
1943 Flag Stamp of occupled Nations. 
Only 25c, Approvals included. Willett 
Со.. Box 338-Y, Yorktown Heights, New 
York 10598. 


FREE Rare U.S. 19th Century Stamps 
with Fine Approvals, Historic „аара, 
Box 427, College Point. N.Y. 113 
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STAMPS Free! New Issues — New 
Countries — Triangles — Rockets — 
Olympics — Scouts — Birds — Flowers 
— Animals — Also old Canadian and 
U.S. Stamps. Plus complete illustrated 
Canadian Stamp Catalog. Send 10с for 
mailing. Gray Stamp Co. Dept. B. 
Toronto, Canada. 


SEND only 10c for the most wonderful 
catalog of stamp offers in America. You 
will also receive a special bonus collec- 
tion of 150 different stamps from St. 
Vincent, Rwanda, Russia, etc. Littleton 
Stamps. Dept MN-2, Littleton. New 
Hampshire 03561. крк EU 

89 DIFFERENT Stamps and Valuable 
Set 20c. Approvals. Peterson, Box 31, St. 
Paul, Minnesota 55102. 

100 DIFFERENT Poland—25¢, Approv- 
als, Gobestamps. Box 402, Biddeford. 
Maine 04005. 

SPACE covers $1.25. Also FDC's. Hen- 
derson, Box 207, Fulton, Mo, 65251. 

| SENSATIONAL Clearance Offer. Forty 
Different Packets Only $1.00. No Ap- 


provals. Money back Guarantee. Free 
Price Lists. Norge, Wyckoff. New Jer- 
sey 07481. 


COLLECTION Free: Pictorials - Com- 
| memoratives, Approvals, Ross, Box 564- 
| PS, Yonkers. New York 10702. 


QUALITY Stamps: 20—30¢. 110—$1. 


| 1.000—$7. Schollmeyer, 436 М.Ү. Avenue. 
Brooklyn. 


New York 11225, 


From Tonga, Botswana Elephant, Bhutan 

Foil, President Kennedy, Moon Land 

Honduras Easter Flowers, German Child 

Painting plus 100 others! Only 10¢ when 

requesting approvals, Select those de- 

Redi return balance. Cancel service any- 
me. 


DOUGLAS COOK, Dept. Г5-4 
Las Vegas, Nevada 89112 


OLD STAMPS 
WANTED 


І PAY $250 for 1924 14 green Frank- 
lin stamps, rotary perforated eleven 
($2500 unused). Send 25c for illustrated 
folders showing amazing prices paid for 
ald stamps, coins, Vincent, 85Р8, Bronx, 
New York 10456. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


FREE Brochure Radio Converters For 
Fire, Police. Write: 8.А.С.. Box 276, 
South Glastonbury, Connecticut 06073. 


GOVERN! surplus electronics, 
АХЫ, illustrated catalog 25c. 
na, Nahant, Massachusetts 01908. 


HEAR POLICE/FIRE Dispatchers 
Catalogs show receivers: exclusive di- 
rectories of "confidential" channels. 
Send 8c stamp. Communications. Box 
S6PS, Commack. New York 11725. 


FREE! Bargain catalog, | fiber optics, 
LED's, transistors, diodes, rectifiers. 
SCR's, triacs, parts. Poly Paks, 211P 
Albion, Wakefield, Massachusetts 01880. 


36c TUBES, Radio & TV! Free Color 
Catalog. Cornell, 42175, University, 
бап Diego. California 92105. 


_ LINEAR AMPLIFIERS: 10 Meters. 
'Hawk'" . 25 watts - $59.95: 
- 100 watts - $149.95: “Maverick-250"" - 
250 Watts - $244.95. AM/SSB. 12 volt 
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mobile amplifiers - ''Scorpion" . 50 
Watts - $96.95: Bandit I. - 100 watts 
- $169.95; new ‘'Falcon-400" - 400 watts 


-$314.95. 20-35 megacycles. (Illegal Class 
D meters.) Dealer inquiries invited. 
A Manufacturing Company, 1217 Ave- 
nue C, Scottsbluff, Neb. 69361. 
io ERANSISTORIZED detectors—$18.95 
to $79.95. Family fun and fortune. See 
our ad on page 225. Catalog write 


SLEEP-LEARNING EITS — endless 
tapes, timers, complete outfits. Catalog 
free, SLRA, Box 24-SB, Olympia, Wash- 


ington, 
56 PHONOGRAPH 
RECORDS, TAPES 


THOUSANDS of older LPs in our 


clearance sale. Free catalog. Golden 
Memories. Mooresville. Indiana 46158. | 


GOLDEN Age Radio, Complete taped 
shows. Box 8404P, St. Louis, Mo. 63132. 


FREE Catalogues. 2000 hard to find 
unusual records. Rose's, 128 Breckin- 
ridge, Louisville, Kentucky 40207. 

VINTAGE radio programs. 176 page 


catalog—$1.00. Stop, 200 Madonna Blvd., 
Tierra Verde, Fla. 33715. 


OLDIES - 45 RPM Original Hits - Cat- 


alog 50c. C&S Record Sales, Box 197, 
Wampsville, New York 13163. 


SEI instruction—free details! Con- 
sumer Services, Department 1А5Р, 202 
St. Lo. Fort Ord, California 93941, 


8 TRACK STEREO TAPES — 
LATEST Hits $3.99 Postpaid. Free 
Catalogue. Mid-Atlantic Music, 
6925, Greenville. Pennsylvania 16125. 
FREE Monthly Tape and Record Bar- 
gain List, Roseman, Box 16083, Phila- 
delphia. Pa. 19114. 


TRADE-—Save—On 8 Track Tapes, For 


Details Send 25c. Tape Exchange As- 


sociation, Box 18203, Indianapolis 46218. 


MUSICAL 
INSTRUMENTS 


ELECTRIFY Player Pianos, Pump Or- 
gans quickly, inexpensively with Lee Si- 
lent Suction units. Write Lee Music, 


525A Venezia Ave., Venice, California 
90291. 


LEARN to read Music in one Abr an d 
Amazing new book shows how. Only 
$3.95. Money back guarantee. Jenkins 
Mail Order Enterprises. 4330 Lumley, 
Dept. 8JM, Detroit, Michigan 48210. — 


GUITARISTS!! !! Fantastic savings— 
Guitars; amplifiers—Popular name 
brands, аттен selection, Money Back 
Guarantee!!! 32 page illustrated dis- 
count catalog. Send 25c today: Guitars 
Unlimited, Box 343, Dept. RB, Richland, 
Washington 89352. 


ACCORDIONS And Amplifiers! New - 
Used. Cordovox. Excelsior - Top Makes! 
Save to 50%. Direct factory dealer. 
Terms. Trades accepted. 5 day home 
trial. Free catalog - Discount prices. 
Write: Accordions Unlimited, Dept. P, 
4147 North Luna, Chicago 60641. 


WHOLESALE Professional Guitars, 
Amplifiers, PA Systems. Free Catalog. 
Carvin, Escondido, California 92026. 


REBUILD A Player Piano! Details 
from Vestal Press, Vestal 8. N.Y. 13850. 

GUITAR Course for beginners. New 
simplified method for young and old. 
Try this one. $3.00. Jamie, Box 178, Lake 
Jackson, Texas 77566. 


GUITAR Making Books. 
Woods. Supplies, Accesories. 
25c. GUITAR CENTER, Box 
Tulsa, Oklahoma 74115. 


30% DISCOUNT. Name Brand Musi- 
cal Instruments, Free Catalog. Freeport 
146. 455C, Route 10. Melville, N.Y. 
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Imported 
Catalog 
15444, 


— LEARN Banjo-5-string Bluegrass. No 
music, Makes learning easy. de- 
tails, Blaylock, Box 25-D, Marietta, 
Georgia 30060. 


SONGS. Poems Wanted! Accepted 
songs published. recorded at our ex- 
pense! Talent 17-PS Longwood Road, 
Quincy. Massachusetts 02169. 


POEMS accepted for new songs re- 
corded without charge. Songs/poems ex- 
amined free. Tin Pan Alley, Box 11647- 
PA, Sarasota, Florida 33578. 


59 IMPORT - EXPORT 
$72 


ORIGINAL Oil] Paintings 16x20" 
Dozen. Max McDaniel, Claymont, Dela- 


ware 19704. | 
60 BUSINESS 
OPPORTUNITIES 


GUARANTEED INCOME! Home Mail- 
order Business can make you rich! Ev- 
erything furnished—even national ad- 
vertising. Details $1.00. Galaxy (295), 
15307 Nevada Street, Woodbridge, Vir- 
ginia 22191. 

BIG money making candles in home. 
Complete instructions. Everything fur- 
nished. Details free. Candle's, Dept. 
А-8, Waseca, Minnesota 56093. 


MAILORDER Millionaire helps be- 
ginners make $500 weekly. Free report 
reveals secret plan! Executive (185). 


333 North Michigan, Chicago 60601. 


` INEXPENSIVE, Home-Auto Fire. Bur- 
glar Alarms, Extinguishers, 200% Profits. 
Nation's Watchdog, Williamsburg, Ohio 
45176. 


GET Capital, $500 to $2 million. Loans, 


grants, cash to start a business. Free 
information. Counselor-3, Kerrville, 
Texas 18028. 


FORTUNES in Herbalism! Secret, un- 
known MILLIONAIRE maker! Free les- 
son, details! Herbalism Institute. 1339 
Remuda, Dept, А-1, Glendora, Califor- 
nia 91740. | 

SEVEN Complete Mail Order Oppor- 


tunities $2.00 or Write AM Sales, 32-28D 
100 St.. East Elmhurst, New York 11369. 

MORTAGE Brokers earn big com- 
missions. Let us tell you how. Write for 
free information. United, Box 6284-0, 
Marietta, Georgia 30060, 


FREE REPORT: 


“509 Unusually suc- 
cessful businesses." Work home. Nichols, 
5839 Syracuse, Taylor, Michigan 48180. 


SELL Ноокв!! Com lete Mailorder 
Plan. Vikari’s, Box 1312Р52, Salt Lake 
City. Utah 84110, 


MAIL Order your own imprinted cata- 
log, sales literature, Details 25c refund- 
able. No stock investment, F&M Asso- 

ciates, Box 24308, Dept. A, San Jose, 
California. 95154. 


` PREPARE Tax Returns—Housewife Jo 
Ann Netzley made 985,500 last season. 
Train at home. VA Approved. National 
Tax School, Monsey, 1ҮС, М.Ү. 10952. 


Lo — 


MAILORDER moneymaking details. 
Capital unnecessary, Free valuable In- 
formation. Ross Enterprises, Box 476- 
252, Caseyville, Illinois Illinois 62232. 


^ HOME WORKERS WANTED! 
DETAILS, 16с stamps. Biledeth. Box 
67L, North Miami Beach, Florida 33160. 


MONEYMAKING is an Art! Free In- 
formation, House of Hoke, Dept. 101-P5. 
Sebring. Florida 33870, 


ШЕТІ PROFIT selling our lists. Sample 
$1.00. JandArllen Co.. Box 3089, Ponce, 
Puerto Rico 00731. 


$2,000 A MONTH 


It's easy іс do with my new advertising 
and/or mail order business! Advertising is 
competitive 


but highly-paid—we have a 


BIG Profits Selling Jewelry. Free Col- 
or Catalog. Write: Rehill. 34M South 
Main, Wilkes Barre. Pennsylvania 18701. 


GUARANTEED $25,000 First Year Mail 
Order earnings. Details 25c. Wade. 34ТР 
Plaza. Louisville, Kentucky 40218. č 


ADDRESSERS And Mailers Needed. 
Details 10c. Lindbloom Sales. 3636 Pet- 
erson, Chicago. Illinois 60859. 

"Fi- 


CAPITAL Available! Profitable 
nance Brokerage." Sources, Box 88. 
Uleta, Florida 33164. 


$200.00 SPARE Time earnings with 
your Tablesaw. Write: Workshop Four, 
2800 Harney, Vancouver, Wash. 98660. 

HOLLYWOOD  Cementcraft: Offers 
Highly Profitable Home Business. Ex- 
perience unnecessary. Unlimited Unique 
Pottery Designs, Easily Made Without 
Moulds. Bird-baths, Fountains. Wish- 
ing Wells. Waterfalls, etc. Chemical 
Coloring Formula Marble-glazing. Free 
illustrated Brochure. Concrete Facts, 602 
Athens Street, Altadena, Calif.. 91001. 


MAKE Year's Income in 8 weeks 
Camping. No selling. Capital or Land 
necessary, Write Edru's. Route 5, Box 


5733. Gig Harbor, Washington 98335. 


BIG Profits! Sell Engraved Metal So- 
cial Security Plates. ree Sales ЕШ. 
Ez-Read Plates, 428 McClellan Avenue. 
Nashville, Tennessee 31211. 


BOOEKEEEPERS earn 5500.00 week. week. 
Operate Bookkeeping Tax Service. De- 
tails free. Universal Bookkeeping, Box 
664-P, Springfield. Missouri 12110. 


REWARD Yourself* Enjoy Extra cash 
income* Profits details, 25с, Richer* - 
Box 1872, Albany, New York 12201. 


OPPORTUNITY knocks once... . m- 
vite it! ! ! ! Thor, Box 1692-F. КОН. 
Station, New York 10022. 


MONEY. Made in Mall Order. Infor- 
mation and Dealer Addresses. Guaran- 
teed $4.95, Н.С. Products, P.O. Box 5301, 
Roanoke, Virginia 24012. 1 

МАКЕ Magnetic signs, Machineless 
method, Profits enormous. Write 
RIB49APS, Bardstown. Kentucky 40004. 

MAKE $46 From Square Foot Ply- 
wood; Jigsaw or Bandsaw necessary. 
Free Details. Wooderd. Bridgewater. 
Massachusetts 02324. | EN 

CLIP Newspaper items. To $10.00 each. 
Details free, Foster. 272-P5, Brooklyn 
11235. 


$70 TO £200 Weekly-Home. Spare 
Time Simplified Mail Bookkeeping. Im- 
mediate Income. y. Auditax. Box 
34741D, Los Angeles, California 90034. 


803 COMPANIES offering home em- 
ployment. Includes helpful hints and 
application forms. $1.50. York Enter- 
prises, Box 5443. Little Rock, Ark. 72205. 


STUFF Envelopes. Make 25c each. No 
addressing or Postage necessary, Details 
$1.00. Davan, Box ТТ. Middle Island, 
New York 11953. 


MAIL Baby catalogs, 


imprint, to new 


mothers. Big rofits! Details $1.00. 
Kriefski. 609-B Lee. Plymouth, Pennsyl- 
vania 18651. 


$60.00 DAY. Manufacturing concrete 
posts, Blocks. Mold Equipment Catalog 
$1.00 refundable. Carlane. Route One, 
Box 95, Rapid City, South Dakota 57701. 


COPPER Necklace For Your Dog Or 
Cat, Humans Wear Them. Why 
Shouldn't Your Pet? $2.00 P.Paid. Cris- 
tal, Box 7161, Dallas, Texas 75209. 


MY NEW BUSINESS can easily make 
you $1.500 Per Month. Ruppert's, 7530 
No. Seeley. Chicago, Illinois 60645. 
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ELECTRONIC POEMS wanted for songs. Nashville аиа. оа —— enty $i. Mail Order Intitute. Dept. A. 
Music Productions, Box 40001-M, Nash- os ERE RT TUNE Hicksville, New York 


NOSTALGIC Radio Programs On 
Tape. Six Hours $7.00, Catalogue 254. 
Nostalgic Radio, Box 29V, Peoria, Illi- 
nois 61601. 


ELECTRONIC plans and kits. Some- 
thing for everyone. Catalog, 25с. ТА. 
Box 12668, South Lake Tahoe, Cali- 
fornia 95705. 


HEAR MUSCLES! (Electromyophone) 
Easy circuit really works, Full plans. 
pre-etched аш board. $2. Powers, 
1138 Whitfield Rd., Northbrook, Illinois 
60062. 


FREE Catalog—Electronic kits—ampli- 
fers— preamplifiers psychedelic strobes 
—SCA Baayen ol or organs—digital 
instruments — guitar нра ree 
Subscription, SWTPC. Box PS32040, San 
Antonio, Texas 18284. 


STEREO Hi-Fi Sale. Nationally Ad- 
vertised amplifiers, tuners, speakers, 
Tape decks, etc, Discounting to 40% 
since 1959. Arkay National, 1028-04 
‘Commonwealth. Boston, Mass. 02215. 


ville, Tennessee 37204. 


SONGPOEMS Ureently Needed, Possi- 
ble Recording/Publishing, 50-50 Agree- 
ment, Betty's Music Makers, 1417P 
Park Building. Pittsburgh, Ра. 15222. 


SONGWRITERS! Poets! Spiritual and 
religious poems, songs wanted for re- 
cording by Chapel Symphony Orchestra 
and Choir. We pay all recording costs! 
Dept. PS, Chapel Recording. Р. О. Box 
162. Wollaston, Massachusetts 02170. 


POEMS set to music. Songs recorded. 
Send poems. songs. Crown Music, 49-P 
West 32. New York 10001. 

POEMS and Lyrics of religious, rev- 
erent, inspired nature wanted for im- 
mediate recording. We are only interest- 
ed in songs of hope, God's love. the 
comfort of His words and wisdom. 
Cathedral Recording. P.O. Box TSPS, 
North Weymouth. Massachusetts 02191. 


STEADY earnings for songwriters! 
Registration, $1.00! Castle's. 5078Р 
Fifth. New York City 10017. 
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ROLL-UP SCREENS 
‘ole FOR AUTO WINDOWS | 


Shadow Shade Screens allow full vision. 
rays-road glare. Aids air 
A must for 
hot summer driving. DEALERSHIPS 
OPEN-Full-part time. Huge market. Write 
Shadow Screen Div. PANORAMA PRO- 
DUCTS 237 8. Palm, Hemet, Ca 92342. 


Reduces sun's 
conditioners, On spring rollers. 


HOW to earn at home рата en- 
velopes. Send addressed, stamped еп- 
velope. Merit. Box 34468, Akron, Ohio 
44307. 


$1.000 A Day In Mail Order, Send For 
Free Proof. Rehill, 34M South Main, 
Wilkes Barre. Pennsylvania 18701. 


SELL Books By Mail. 400% profit. 
Royal, Box 450-M. 


Cleveland. О, 44127. 


175 Lauman Lane, 
11801. 


SPARE Time warnings (sie ie table- 
saw, bandsaw, etc Wood 
kraft, 956 Springdale, Setanta: Ga. 30306, 


900% PROFIT For Men And Women 
with your own Magnetic Sign Shop! Big 
demand for 3-D magnetic ыг on cars 
and trucks. Start in garage, kitchen or 
camper. 


SECRETS! Mail Order Success, Inter- 
nationally famous expert reveals how to 
make home business fortunes. Begin- 
ners: Get free сору “Маке Money By 
Mail." Discloses free advertising. profit- 
able products. Mailto. Dept. C695, 
Woodland Hills, California 91364. 


HOW and where to get capital. $5000 + 
possible in one day. Free details. James 
Peter, Box 571E. Westwood. New Jersey 
07675. 
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MEN - Women! Start money-making 
Plastic Laminating business at home in 
spare time. Material costing lle brings 
back $2.58, No canvassing or selling but 
mail orders bring in $20 a day. Write for 
full particulars free. Rush name оп 
postcard to: Warner, Room І/С-3-НЕ, 
1512 Jarvis, Chicago, Illinois 60626. 


WORLD'S Biggest Wholesale Supply. 


Buy from 10.001 U.S.A, European, Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own im- 
printed Catalogs. Free Details. Bargain- 
hunters Opportunities, Box 730-B. Hol- 
land. Michigan 49423. 


EARN $240.00 à month at home, spare 
time, doing only two $5.00 Invisible Re- 
weaving/Reknitting jobs а day, Big 
money paid for service that makes cuts, 
tears disappear from fabrics. Steady 
demand, Details free. Fabricon, 2026 
Montrose, Chicago 60618. 


$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do. Free Details. Associates. Box 
136-B, Holland. Michigan 49423. 


TREMENDOUS Wholesale Bargains. 


Half million nationally known products, 
F -bottom prices, Closeouts, bank- 
rupts. Dropship merchandise, Automo- 
biles, Worldwide Imports, Hongkong 
clothes. Free details. International Buy- 
ers, Box 16386-PS5, Portland, Ore. 97233. 


` FREE Literature—Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm. Plains, Georgia 31780. 


PORTABLE Sandblaster $ $21. 00 
compressor required), Free brochure, 
Inka, Box 66573C, Houston, Texas 77006. 

BUILD Custom Cases at home for 
proflt. Get orders by mail. We supply 
materials, instruction—everything, Free 
Home Business Details. CSCC. 6961 
CSO, Hayvenhurst Avenue, Van Nuys. 
California 91406. 


FREE Book "999 Successful. Little- 
Known Businesses." Work home! Plym- 
outh-AFE, Brooklyn, New York 11218. 


^ MAILORDER ing 


Moneymaking Kit. 
Home Business. Valuable lists, concrete 
information, detailed steps. Capital un- 
necessary, Free Details, Pictures, Mea- 
dows. Box 327PS5, Boston 021 02199. — 


MAILORDER: How to prepare your 
own catalog for pennies! Free Catalog! 
Obie-AFE, Brooklyn. New York 11219. 


“MAILORDER  Bookeeping System.” 
Ideal for tax purposes. $1.00. Dealers 
wanted. Neil H. Tasker. Shamokin. 
Pennsylvania 17872. 


$100.00 WEEKLY spare room, Raise 
redworms Odorless Soilless жау, Charles 
Morgan, Box 116-С. Bushnell, Fla. 33513. 


INSTALL Burglar alarms without pre- 
vious experience or costly equipment. 
Big profit. Free details. Nasco, Dept. 
F2695, Woodland Hills, California 91364. 


CLIP Newspaper items $l. 00-$5.00 
each. Details free. Walter, Box 1360-5А. 


Erie, Pennsylvania. 


IMPORT-Export opportunity, profit- 
able World-wide mailorder business from 
home, without capital; or travel abroad. 
We ship plan for no risk examination. 
Experience unnecessary. Free details. 
Mellinger, Dept. F2695, Woodland Hills. 
California 91364. 


EXTRA Money! Sell Pe Personalized 
Metal Social Security Plates, Sales ЕШ 
Free! Myers, 928PS Crescenthill, Nash- 
ville. Tennessee 37206. 


VENDING Machine Catalog. ` Rake, 
523 PS Spring Garden, Phila., Ра, 19123. 


EARN Money raising fishworms for 
us. Write: QOakhaven-43, Cedar Hill. 
Texas 75104. 

I MADE $40.000.00 Year by Mailorder ! 
Helped others make money! Start with 
$10.00—Free Proof! Torrey. Box 318-Е, 
Ypsilanti, Michigan 48197. 


МАКЕ 2 to 3 times your cost whole- 


saling 1001 products. Gifts, Mail Order 
Specialties, Toys. Novelties.  Carded 
Merchandise . , . Guaranteed lowest be- 
low wholesale prices. Free home busi- 
ness details. SMC 6963-SSY. Башы 
hurst Avenue, Van Nuys, Cal. 91406 


MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 25c. Volz-PS. Ypsilanti 
Michigan 48197. 


FREE Cash By Mail plan! Spare time 
gold mine. Fact sheet free. Box 290-C. 
New York City 10018. 


$1000 DAY - 150" profit, Selling by 
mail. No investment in inventory, Part 
time—full time, Unlimited potential. 
Complete details $1.00, National, Box 


72122АА. Chicago, Illinois 60680. 


MAILERS  Addressers $500 monthly 
possible. send addressed stamped enve- 
lope. Martin Mailorder, Box 13546P5. 
Savannah, Georgia 31406. 


HOW to Raise $100.00 to $1.000.000.00! ! 


Dollars, Drawer  'T7008-PS, Atlanta. 
Georgia 30308. | 

FREE  32-page catalog: ‘‘How-To- 
Make-Extra-Money"" books! Holden's 


(85), Box 1456, Evanston, Illinois 60204. 


$1,000.00 MONTHLY Possible! Free 
Collection. Agency detalls. Master, Draw- 
er T1009-SC, Atlanta, Georgia 30209. _ 


BIG money in Mail-Order. Write for for 
free details, Island, Hox 15TW, Bayside, 
New York 11361. 


11007 PROFIT At Home Metalizing 
Baby Shoes. Novelties, Bronze. gold. sil- 
ver, pearl. Free Proof! Eiktavi. Box 
2127B, Inglewood. California 90305. 
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PLASTERCRAFT.... Profitable home 
business, Details: .ynnette, 6251-А 
Mentor-Fark, Mentor. Ohio 44060. 


SUCCESS! You Can Operate One Of 
50 Home Businesses. Amazing Profits. 
Experience ипе гешу, Booklet 25с. 
Doubletree, Box 5839-E, Phoenix, Агї- 
zona 85010 


ASTONISHING Spare Time Business. 
$2.000.00 Monthly by Mail. Durham. 
Р.О. Box 7628, Dept. PS-5. Baltimore. 
Maryland 21207. 


PHASE 2 Home Import Business Boom 
Revealed, Envoy, Box 681A, San Carlos, 
California 94070. 


EARN $10.00-$20.00 PER HOUR 
OPERATING your own business. We 
did, without experience. and less than 
$40.00 investment, so can you. Details 
$1.00. J&E., Box 172, Bethany, Okla- 
homa 73008. 


ADDRESS ENVELOPES at 
self-address envelope. H. 


Send DE 
MILLER S, Cornwall St.. Baltimore. 
Mary land р 

MAKE $200 Weekly Addressing enve- 
lopes, Start immediately. Send stamped 
addressed envelope. Arthurs. Box 526Р5. 
Mt. Airy, North Carolina 27030. 


home. 


DRAFTSMEN! Operate Own DRAFT- 


ING SERVICE: Full Part Time; Ex- 
perience  Unnecessary; Free Details; 
Roberts Company, 1741 Circle Road. 
Baltimore, Maryland 21204. 


START Your Own Correspondence 
School—United Career Schools, 5820 Im- 
perial, South Gate, California 90280. 


— ee MM 


MAILORDER complete five volume 
course, $6.95 postpaid. Detailed facts 
(s.8.5.06,) FREE. Raymond Brooks, 20864- 
Б, St, Petersburg 33742. 


TOTAM a کے‎ Es 


AVOID Get-Rich- Quick Schemes! Try 


Delta's Mailorder Method for Safe, 
Steady Results! Delta, Box 19281-О, New 
Orleans, Louisiana 10179. 


MAILORDER—tarry no stock, Compa- 


nies will pack. ship under your label. 
One-man operation capable of $10.000- 
$20.000 year, Details Free! Distributors. 
Box 9B, East Rockaway, N.Y. 11518. 


7 $20. 00 HOURLY. "Home Vacuums— 


Appliance Servicing. HHS Company, 
T241A—1st Avenue South, Minneapolis. 
Minnesota 55423. 


BUY thousands products wholesale. 


Resale at amazing profits. Free details. 
Howard. Box 340, Belton, S.C. 29627. 
“NEW!! How To Make Money On 
Dogs'"—FHREE Particulars—''MONICE", 
Box 94004. PSF, Houston. Texas 77018. 


DISCOVER Secrets! Mailorder Suc- 
cess, Start evenings only with few dol- 
lars, Advertising Executive Reveals 
“How Mailorder Fortunes Are Made.'' 
253 pages. $3.95 postpaid. Satisfaction 
or return 10 days. Thomas, 3314-Р 
North 58th Street, Omaha, Nebraska 
68104. 


BIG Money in catering Delicious 
smoked Foods. Old Tried Recipes of 
Early California. Vader, PS, Box 464, 
Seal Beach, California 90740. 


HOW to succeed in mailorder selling 
books. Details free, Vento. 1734—60th 
Street, Brooklyn. New г York 11204. 


MEN-Women Make Big Big Profits At 
Home! In plastics, part or full time! 
Unique process teaches you with equip- 
ment we give you free to make hundreds 
of 3-D plastic products. candy and can- 
dle molds, plaques, signs, Skin and bub- 
ble package. Also resin casting, Write 
today for free details, Nationwide Plas- 
tics, Dept. АБА, 4140 Eagle Rock Blvd.. 
Los Angeles. California 90065. 


EARN $60 DAILY manufacturing 
Concrete Fence Posts. Practically no in- 
vestment. Send stamped-addressed en- 
velope, American. xcelsior Springs. 
Missouri 64024. теле 


PIANO Tuning Learned quickly at 
home! Tremendous feld! Musical knowl- 
edge unnecessary. GI Approved. Infor- 
mation free. Empire School. Box 327. 
Miami, Florida 3314 33148. 


AEROSOL FIRE EXTINGUISHERS 
$2.98  &  $3.98— Distributors Quantity 
Price 8T's¢ & 98's¢. Sample of each 
53.50 Ppd. Warn. 6922 Congress. De- 
troit 48207. 


—— o 


`“ SELL Books By Mail. Complete Dealer 
Set-Up 20c. Midwest Mail Sales, Box 
44Ra-PS, Shawano, Wisconsin 54166. 


CALIFORNIA MANUFACTURER 
NEEDS MAN to assemble our product 
and be local agent, ily cine unneces- 
sary, May start while presently em- 
Die ap Five-figure income for responsi- 

le applicant. Б.Е.Н.С, Manufacturers. 

2347 West 238th Street, Torrance, Cali- 
fornia 80501. 


МАКЕ $25.000 
WITH NEW MAILORDER PLAN! 


QUICK. REMARKABLE RESULTS! 
ONLY $3! MONEE BACK GUARANTEE! 
LIMITED OFFER! ORDER NOW! 
HUN, BOX 1747, NEW YORK CITY 
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OPPORTUNITIES 


RAISE Chinchillas, Guaranteed in- 
come, Catalog $1.00. DeShon Chinchilla, 
Route Two, Roanoke, Indiana 46783. | 

“PAY''—Home Mailers New Money- 
making Opportunity. Rush stamped en- 
velope. Starkey, 1142 Antioch Rd., Nash- 
ville, Tennessee 37211. 


$1.00 LIST you with 1000 Importers. 
Jobbers more mailings year, Dixmail, 
King. North Carolina 27021. 


BIG money making candles in home. 


Complete instructions. Everything fur- 
nished. Details free. Candle's, Dept. 
A-8, Waseca, Minnesota 56093. 


SELL your photos , Make money 
with your camera .. Booklet tells how 
your camera can provide a second in- 
come. $1.00. LEE'S GIFTS. 3439 Curtis 
St.. Mogadore, Ohio 44260. 


SELL Sensational Car Thief Signal. 


Lightning Seller. 
Northwest Electric. 
South Dakota 57301. 


SELL YOUR PHOTOS. Report te tells 
how, where. Color slide markets. Рау 
for your vacation with your camera. 
* MO-54P only $1.00. George White Co., 
Rt. 9, Greenwood Estates, 96A, Bowling 
Green. Kentucky 42101. 


JAPAN wonder market/supply source 
of unique ideas for tremendous money- 
making opportunities and learning, $50 
per report. Advise specific interest and 
send check to Japan Progress Consul- 


Samples for trial. 
Ave. 855, Mitchell. 


tants, Midorigaoka 2-12-2. Meguroku. 
Tokyo 152, Japan. _ 
$1000 WEEKLY .., GUARANTEED!!! 


DETAILS Free. Write Money, Box 22. 
DeKalb. Illinois 60115. 
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DROPSHIP catalog. 3007; profits! 650 
items! General merchandise. Universal. 
Box 758. Palatine. e. Illinois 60067. 


WHY Metal Social Security Cards? 
Millions Have Fraved, Unwashable, Pa- 
per Cards That Are Embarrassing To 
Show!! Lifetime Guaranteed Perma 
Cards Bought On Sight! Perfectly Use- 
ful In Applying For Credit. Jobs. Etc. 
No Investment Ever! Free Kit Your 
ONLY  Necessity! Impressive Imprints 
Company, 1520 Prospect Street. San- 
dusky, Ohio 44870. 

1000"; PROFIT Bronzing Keepsakes. 
Free Literature. NBC, Box 11069Р5, 
Kansas City 64119. 


MAILERS  Wanted!! Free Details. 
Walker-PS, 5302 First Street Northwest, 
Washington. I D.C. C. 200 011. 

` CLIP newspaper items, To $10.00 each. 
UR free. Foster, 272-PC5, Brooklyn 


HOME ADDRESSERS NEEDED 


FREE details, Send self-addressed en- 
velope, E. Б. Linhart, 2643 S, Avers 
Avenue, Chicago. Illinois 60623. 

TREMENDOUS earning potential. 
Three unique businesses operated from 
home. Jeboco, Box 65425E. Surfside. 
Florida 33154. 


LEARN the secrets of repairing junk 
batteries, “Fabulous Profits" at home. 
Battery Shop, Box 820, La Quinta, Cali- 
fornia 92253. 


$200.00 FROM sheet 14" Plywood 
(Scrap) Details 25c. Novelties, 610 So. 
24th. Elwood, Indiana 46036. 


MAKE $1.00 Per Sale selling engraved 
metal Social Security plates. Free Sales 
Kit. Engravaplates, Box 10460-55. 
Jacksonville, Florida 32207. 


FREE 1972 100-page Catalog waiting 
to bring you Big spare-time cash com- 
missions. Sell Advertising Book Matches. 
Every business a prospect . complete 
selling instructions furnished, Steady 
repeat business. Dept. PA-572, Superior 
Match Company, 7530 South Greenwood. 
Chicago. Illinois 60619. 

BEAUTIFUL show pieces from bar- 
gains, 180 page step by step instructions. 
reveals secrets of refinishing and restor- 
ing antiques. Only $1.45, Maison Claris- 
se. Dept. SP-12. 700 Rural Street, New 
Orleans, Louisiana 70123. 


BE RICH! 


If you could become rich (working 
spare time) within a few short 
months, would you spend 25¢ to dis- 
cover how? 

Send only 25% for Complete Details: 


CANUSA 
Р. О. Box 550-Р5 
Mississauga, Ont., Canada 
L ми ми NM NM E NM NM NM B | 


BIG Profits in becoming a supplier to 


major industry through electroplating 
small parts and metalizing non-metal- 
ics. Write for free particulars: Mason, 
Room MC-3-BF, 1512 Jarvis. Chicago. 
Illinois 60628. 


FREE, Learn dozens of easy ways to 
make money full or part time. Write for 
Free 5-month subscription, Salesman's 
Opportunity Magazine, Dept. 18-EM. 
1460 Hancock Center, Chicago 60611. 

HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett, 
Пері. C-86-G1. 6216 М. Clark, Chicago. 
Illinois 60660. 


101 COMPANIES offering home em- 
ployment! Names, addresses, types of 
employment offered plus application 
forms, yours for $1.00, Jobguide. 69-295 
Queens Blvd., Woodside. М.Ү. 11377. — 


BIG money writing Jokes, Enormous 
demand. We show you how, Free Facts. 
TID Dept. G195. Pleasant Hill. Ohio 


$600 UP Monthly. People needed. 
Raise rabbits, other laboratory animals 
for us, Huge market, We supply equip- 
ment. breeders and instructions. De- 
tails 25c. National Research Farms. 
PNS-5, Box 37. Palatine, Illinois 60087. 


WIN Contests! Year subscription 
$4.00. Sample 25¢. Prizewinner, 1315 
Central. St, Petersburg, Fla, 33705. 


MAILERS Wanted! Gross up to 
$500.00, mailing 1000 circulars. Details. 
25c. Smyre's. D53PS, _ Newark, М.Ј, 0101. 


$125.00 WEEKLY correcting pupils" 
lessons! Samples, $1.00! Burton, 1903 
Tenth, Northport. Alabama 35476. 
Haynes, 2795 Sixteenth, San Francisco 
94103, Noble, 1340 Schumard. Lincoln 
Heights, Ohio 44525, Timmons. 1105N 
Newman, Florence, South Carolina 29501, 
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MAIL order business seminar. Two 90 
minute cassettes, Listen and learn! 
Special $16.95. Regularly $18.50. Con- 
sumer Services, 202 St. Lo. Department 
LAS, Fort Ord, California 93941. 


SHARP $$$ opportunity! One low-cost 
machine sharpens, serrates, knives, scia- 
sors. pinking shears, Earn $6-$9 hourly 
in spare time. Professional results with- 
out experience, Free details, Beaver 
Grinder, 552, Nielson Building, Eugene, 
Oregon 97402. 


MAKE Money With a Proven Money 
Maker. Since 1988 Every Home And 
Office Needs This Product: Send $1.00 
For Sample and Price List. Anli, P.O. 
Box 372, . Cudahy, Wisconsin 53110, 


` FREE catalog 101 Mailorder special- 
ties and gifts. Buy below wholesale. 
B&M, Glenoma, Washington 98336. 


HIGHER INCOME, Security. E Power. 
256 Page Book ‘Thinking Big'" Reveals 
Secrets That Make Men Rich, Send 
$2.00. Elliott, Dept, PS5, Rt, 4, Box 501. 
Carthage. Missouri 64836. 
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BABY CATALOGS mailed to new pai раг- 
ents, 4 million prospects, Big profits! 30 
items. Details $1.00. The Howill Co.. 
Box 137, Dept. PS. Stratford, 
Jersey 08084. 


SECRETS Of “Smart Money" Meth- 
ods Now Revealed. Free Details. Rehlll. 
34M South Main, Wilkes-Barre, Penn- 
sylvania 18701. 


MAKE $1,000,000 within ten years. 
Start with $10, Free Trial. Мопеуітее, 
1422 582, North 10th, Tacoma, Washing- 
ton 88403. 


BIG Money Writing Articles, Short 
Stories, Fillers!! Easy! 


Just follow my 
simplified шеше; Free details, 
a Box 268PS, Gladstone, Oregon 
97 


PENNY STOCKS have profit potential. 
Free information. Analyst-PS,. Box 214. 
Redondo Beach. Calif. 90277. 


GUARANTEED $25. 000 1st year ar mail 
order earnings, Free Details. Glenwood, 
4721B Indiana, Salem, Oregon 97303. 
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SUCCESS Method! Make $1,000.000— 
10 years. Start with $10. Free proof. 
Opportunities, Box 721В, Lynbrook, New 
York 11563. = 


62 EMPLOYMENT 
|. INFORMATION 


LOS ANGELES Joba. Thousands of 
Classified Ads. $3.00 to Kellie, 6434 Rad- 
ford. North Hollywood, Calif. 91606. 


OVERSEAS Jobs Directory—Now Hir- 
ing—High Рау, Adventure. $1.00. Trans- 
world. Box 90802F. International Air- 
port. Los Angeles, California 90009. 


AUSTRALIA!! FREE DETAILS!! Jobs 
Galore. Government Paid Transporta- 
tion. Write: Associated. Box 17-C126. 
Lafayette. California 984548, 


AUSTRALIA WANTS YOU!!! 


Government Paid Transportation. 50,4 
"Australia Re- | 
Information and Forms. | 


000 Jobs. Complete 
port." 1972 
Reports on Employment, 
Teaching, Education, 


Business, 
Housing, 


Taxes, 
Ranching-Farming, Employment Agen- 


cies, U.S. Businesses in Australia, 

Maps, etc. Only $1.00 (postpaid). 
AUSTCO, Box 3623-F, 
Long Beach, Calif. 90803 


WORLD-WIDE... U.S.A. Jobs Ga- 
lore! ! ! Students, all professions and ос- 
cupations. Enjoy Paris, Rome, Tokyo. 
Mexico City. Miami, San Francisco. 
$700.00 to $3.000.00 monthly. Paid Over- 
time. Travel Allowance. Sightseeing. 
Free Details! ! Write: Global Employ- 
ment, Box 106-С126, С Orinda, Calif. 94563. 


AUSTRALIA... ; FREE DE DETAILS! Ex- 
citing Employment Opportunities! Gov- 
ernment Paid Transportation! Also in- 
formation about Housing. Education. 
Business, Land. Farming! Australian 
Services, Box  29263FE, Indianapolis. 
Indiana 46229. 


FLORIDA Employment Opportunities! 
Disneyworld! Newspaper Classifieds! 
Booklet $1.00, Sunny, 4512N Jamaica. 
Tampa, Plorida 33614. | 


OVERSEAS EMPLOYMENT . Aus- 
tralia, Europe. South America, ` Asia! 
All occupations! $700-$3.000 monthly! 
Write: Employment International, Box 
29217-FE, Indianapolis, Indiana 46229. 


AUSTRALIA NEEDS YOU! Handbook 
employers list PLUS immigration infor- 
mation application. GUARANTEED. 
$3.00, LANDS, Box 1975, Boones Mill. 
Virginia | 24065. 


WANT To Move To Australia? Thou- 
sands Of Jobs Now Available For Men 
And Women. For Detailed Information 
Send $3.25 Check or Moneyorder to 
Р.О. Box 16990. Memphis, Тепп, 38118. 


New 


63 SPECIAL SERVICES 


216 MAIL Order Houses want products 
to sell, National advertising iree. Re- 
ceive hundreds of orders. Complete facts, 
buyers’ addresses. $2.25. Satisfaction 
guaranteed, Moh, 308 W. Morris, India- 
napolis, 46225  ____ 

BOOK BINDING. Р.О. Box 10082. Fre- 
mont, California 94548. 
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“INFORMATION On Anything. Fergu- 
son Research Specialists. 83-45 Vietor 
Ave., Elmhurst, New York 11373. 
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INFORMATION On Anything: Low 
Rates, Prompt Dependable Service! 
S.P.I. Research Specialists, Box 08193, 
Cleveland, Ohio 44108. 


CHINA Mail! 
mailed to you from Peking. £1.00, Hsu, 
0. North Vicentia, Corona, Calif, 91720. 
91120. 


LOCATING Service. Any Item, Prod- 
uct. Jake Barraco, 478-B Lardner, South 
Beloit, Llinos ©1080. 


66 AGENTS WANTED 


ESTABLISH Your Own Business, Low 
Prices On Used Clothing, Shoes. House- 
hold Goods, Uulimited Profits. Free Cat- 
alog. Northwestern Distributors, 2129 
North Western Ave., Chicago, ПІ, 60647. 


EVERY man a prospect, Refundable 
sales Kit offer showing hne һе buckles, 
tie clasps, money clips, cull links, lapels, 
identification badges. individualized 
with customer's name and emblems. 
Cap badges for trucking, bus. taxi, 
police, firemen, also postal, letter iar- 
riers and heavy construction emblems. 
Choice 4000 emblems. Hookíast, Box 
1088-PS, Providence, R.I, 02901. 


LIFETIME Income. Be our loan repre- 
sentative, Free Copy "Financial Free- 
dom.” Send $1.00 refundable, Financial, 
Suite 1204X2, 28 Е. Jackson, Chicago 
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SELL Office Supplies—Machines—Fur- 
niture—Equipment, Oseco, stirs Elston, 
Chicago 60618. — 


YOUR own  business—Suits 51,50; 
Overcoats бос; Mackinaws 35c; Shoes 
12126; Ladies’ Coats 30c; Dresses 15с. 
Enormous profits. Catalog Free, Nathan 
Portnoy Assoc, 2109-J, Koosevelt Road, 
Lhi.ago, Illinois 60608. 


WANT TO МАКЕ UP TO $100 A 
WEEK spare time and get free shoes 
for life, too? No investment. Rush card 
lor free details, Mason Shoes, E-883, 
Lhippewa Falls, Wisconsin 54729. 


MAKE extra money representing larg- 
est manufacturer of magnetic signs for 
business vehicles. Details free. TRI- 


METRIC, 337 El Roblar, Ojai, Cal, 93023. 


67 SALESMEN— 
DISTRIBUTORS WANTED 


AUTO And Motorcycle Emblems, State 
Emblems And Complete Line of Patches. 
Hetrick Products, 656 Prentiss Avenue, 
Akron, Ohio 443 m 

TRIPLE Your Mone in 30 days or less 
With Merlite rings featuring fantastic 
man-made replicas of diamonds, rubies, 
emeralds. and other priceless stones. 
Work part time or ful! time. No invest- 
ment or selling experience needed. For 
[ree full color selling outfit, write Mer- 
lite, 114 E, 32nd, Dept. R65C, New York 
10016. 


WANTED. Part time man іо contact 
service stations, Long needed invention, 
Huge profits. Write Cyilo, 3816 Dahlia, 
Dept. 160, Denver, Colorado 80201. 


BIG steady income! Leader in business 
printing; advertising specialties will 
start you in business. No experience. 
No stock investment. Full part time, 
Everything furnished. Write  Kaeser, 
Dept. БІШ15, "S Martin Place, Cincin- 
nati, Ohio 4520 


500^; деші panes "Selling Automobile Ай- 
litives. Write: Rehill 34M South Main, 
Wilkes Barre, Pennsylvania 18101. 


EXCLUSIVE, fantastic new product 
sold in all stores. patented, no competi- 
lion. steady, profitable, repeat sales, 
2000 merchandise investment, refund- 
able, lifetime opportunity, Comon Tatar 
ы i Eomae. New York 14219. (716) 


ЕЕ‏ ا ن پو سک ا ای 


MAKE Extra $25 to $75 spare time! 
Double air cushion shoes, Men's. Wom- 
(n's line. Dress, work. play. Highest 
om missions. Shoes for yourself, Outfit 
free! Bronson. Dept. K-52, Minneap- 
ylis, Minnesota 55408. 


 PREE—Easy Ways io make money 


ling exciting new  products—full = 
spare time. Send name, age for 5 months 
ree subscription. Salesman's Opportuni- 
‚у Magazine, 1460 Hancock Center. Dept. 
|B-ES, Chicago, Illinois 80611. 


EARN Big Commission Full or Part 
Time. Show America’s largest line Low 
Priced Business Printing and Advertis- 
ng Specialties Plus calendars in season, 
Yo experience. No investment, No col- 
ections or deliveries. On-the-spot com- 
nissions. Big Free Sales Kit samples 
iundred items used daily by business- 
nen. Merchandise bonuses for you. 
3uild profitable repeat business. Start 
low. National Press, Dept. T2E. Wauke- 
jan, Illinois 80085. | 


SELL HERTEL E BIBLES—Part | Time. 
"inest reference Bible available. Demon- 
trator and supplies furnished. Excel- 
ent commissions, Write International 
3ook. Dept. P, Box 118, Wichita. Kan- 
as 51201. 


Picture postcard air- 


DO you wish to use or sell a plant 
food that is feld proven, shows the 
greatest results at lowest cost? Some- 
thing different in sales and use. Big 
monthly income or get vour fertilizer 
Free, Campbell's Gro-Green. 448 Dewey. 
Rochelle. Illinois 61068, 


SELL Advertising Ball Pens. Calen- 
dars, Ad-Specialties— Build Own Repeat 
Business—Free Details—Fleming. Dept. 
B. 86535 Cottage бу. Chicago 60637. 


ine Rust. Taste $1. 50. Samples 52.50. 
Refills 506. Harrison. Kleberg. Texas 
15145. 


68 REMAILING SERVICES 


` WASHINGTON, D.C. Remails 25c. 
Monthly rates. ‘Gabriel. Box 4552Р5, 
Washington, D.C, 20017. 


6 INDIANA Remails 25C, Confidential. 
Miller, Box 52. Milton, Indiana 241351. 


OKLAHOMA remailing. 25c each, spe- 
cial monthly rates. Robison Service Fra, 
Р.О. Box 188. Shawnee, Oklahoma 74801, 


ALBUQUERQUE. New Mexico 87104 
Ariel 7271 “TRAVELLERS ADDRESS” 
Special Standard Prices, Ask. 


RENO Remails 25¢. Guaranteed. Davis, 
Вох 5012B, Reno. Nevada 89503. || 


CONFIDENTIAL remails 25¢. Monthly 
- $3.00. Box 673, Altadena, California 
ЖАНЕ; oon sen ies 

BEAUTIFUL Ozarks remails 2546. $3 
monthly, Box 124, Seymour, Missouri 
65746. —— n ڈص ف‎ 

RECEIVING . Forwarding. Monthly 
rates, Hedgpeth. 324PS South First, 
Alhambra, California 81802. 

TORONTO Remails 60c. King. Box 
5662. Station “А,” Toronto 118. Canada. 

TRAVELING REMAIL Different City 
Each Week, Minmi, Los Angeles. Boston. 
Seattle, Points Between. Confidential 
Dependable 50c, Monthly Rate $4.00. 
A-R Mailing Service, Box 895, Осапо- 
mowoc, Wisconsin 53066. 


PARIS reairmails singles $1.00, PS 
Masters, 82  Doudeauville, Paris 18. 
Trance. — 2 x 


^ SAN FI FRANCISCO, ak inns - San Tae 
receiving-forwarding. 25e. Rose 3068-B 
Warrington. San Jose, California 95127, 


REMAILS 25c. Box 2064-B, Petaluma. 
California 84952. Fast Daily Confidential. 


ARIZONA remail 25с. Robert Darnell, 
Box 22065-РЕ. Phoenix, Arizona 85028. 


NEW YORK CITY 25c. Speedy. Box 
241, Brentwood. New York 11717. 


` HOUSTON. TEXAS "SPACE CITY" 
Hemails, 25c each. $3.00 Monthly. Jerry 
Haynes, Вох 33513, Houston 17033, 


MILWAUEEE: Remails 25c. 5c. Monthly 
$3.00. Anli, P.O. Box 372, Cudahy. Wis- 
consin 5 531. 10. 


MIAMI remails 25c. Monthly rates. PS 
Marle. Box 1266, Coral Gabies, Florida 
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DALLAS Remails 25c. Receiving—For- 
warding—Monthly rates. Nortex, Box 
875. Weatherford, Texas 76086. | 


DEPENDABLE remalls 25c. Amtrap. 
Box 271, Niagara Falls, Ontario, Canada, 


MIAMI BEACH. Hialeah, Miami 25c. 
Monthly Rates. FAMAILCO. Hox 444. 
Miami, Florida 33101. 


REMAILS from Canada's Pleasure 
Island, Confidential Reliable Inexpen- 
sive, Kibi Box 254. Victoria, В.С. _ 


SEATTLE WASHINGTON, remail ser- 
vice 254. Confidential-Dependable, 
Monthly rates, VANCE DISTRIBUTORS, 
P. О. Box 66424, Burlen, Wash. 98166. 


REMAILS 25с each, $3. 75 monthly. 
Bolton. Box 201Y, Milpitas, Calif. 95035. 
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NATION'S CAPITOL Remails, 250 
вара: WES, Box 7172, Washington, D.C. 


69 CONTESTS 


SAMPLE ' ‘Sweepstakes Bulletin'' 25c, 
Benro Enterprises, Box 6656PS, Phila- 
delphia, Pennsylvania 19148. 


70 AUTHOR'S SERVICE 
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POETS, Pub Publish Own Book. Details, 
Sample, 25e, Henricks. Box 1024, B'ham, 
Alabama 35201. 2 م‎ EM 


WANT ` Your Eook Published? Learn 
how we publish, advertise, promote, dis- 
tribute, Many successes, Free booklet 
PS, Vantage, 516 W, 34th, М.Ү 10001. 


PUBLISH your book! Join our suc- 
cessful authors: АП subjects invited. 
Send for free appraisal and detailed 
booklet, Carlton Press (Dept. PSE). 84 
Fifth Aven Avenue. New York 10011. 


AUTHORS WANTED 
BY N.Y. PUBLISHER 


Leading book publisher seeks manuscripts of all 
types: fiction, non-fiction, poetry, scholarly and 
religious works, efc. 
Send for free booklet P$-2 


VANTAGE PRESS 


Кем authors welcomed. 


516 W. 34 St. 
N.Y., М.Ү. 10001 


71 FOR VETERANS 

LEARN Cartooning at home, NO 
COST to veterans, Write, Cartooning. 
Box '069VG. Colorado Springs. Colo- 
rado 80907. 


72 EDUCATION & 
INSTRUCTION 


` BOOKKEEPING ; self-taught quickly. 
$3.95. Details free, Badler. 2063 E, 18, 
Brooklyn. New York 11229. 
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LEARN Sewing Machine F Repair. Home 
training, Diploma awarded. Gresslin 
Correspondence School, Box 927A, Spen- 
сег. Iowa 51301. 


RADIO - TV CAREER! Expert Intro- 
ductory Guidance, LP Record $5.95. 
Guaranteed. Bargain Basement, Dept. 
D. 205 West Market. Lima, Ohio 45801. 


PROGRAMMING at home. Practical 
courses. Actual computer use, FREE 

ooklet, ССІ-А, Ledford, Falls 
Church. Virginia 22043. 


LIFETIME ordination. Doctor of Di- 
vinity, church charters. Details 25¢. Life 


Science Church, 2207 Cardinal, Rolling 
Meadows. Ilinois 60008. deii _ 
COLLEGE Degree at home. Your 


choice of subjects including Law. Easy 
tuition plan, Williams College, Williams. 
Arizona 86046. sides 9 

BE a Real Estate Broker. Big earn- 
ings. Prepare quickly. easily. GI Ap- 
proved, Free Catalog. Weaver School. 
3519-R, Broadway. Kansas City, Mis- 
souri 64111, 

GET A British Diploma іп Color. Phi- 
losophy, Biochemistry. Radionics, Home- 
opathy. 35 courses. Curricular free 
Dept. PSM. Braintridge Forest School, 
“Highfield Dane Hill Haywards Heath. 
Sussex, England. ТЕШ 


LEARN Auctioneering, Free Catalog. 
Keisch Auction College, Mason City 3. 
Towa 20401. нъ eS siti 


EXTENSION and Post Graduate 
Awards in Philosophy. Aris, Sciences, 
Botanic Medicine. Homeopathy and oth- 
ers. 25 subjects. Curricular free. Air- 
Maied $1.00 (refundable), Registrar, 
Sussex College of Technology, Highfield. 
Dane Hil. S Sussex, England, 


FREE Bible Course! Degree! Request 
information! 708 Bragg. Monroe, North 
Carolina 28110, u | 

Improve 


` PENMANSHIP Corrector. | 
poor penmanship quickly. Details free, 
Ozment. Box 2344-35, St, Louis, Missouri 


ee 


FREE information, Get FCC license 
new. easy way, Academy of Communica- 
tions Technology, PS-2, Box 389, Ros- 
well, New Mexico 88201. 
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USED Courses! Books! List 102. 
Smith's, 124 Marlborough, Salem, Mas- 
sachusetts 0: 01970. 
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SIGHT read music fast, Seven magic 
steps, Details free, Bugbee. 24 P River- 
bend, So, Natick, Massachusetts 01760. 


ESPERANTO seven-day course, епііге- 
ly new and practical. for "''internacia 
korespondo." philately—ofl-set printing. 
247 pages. $8.95. postpaid, Discounts for 
jobbers. book dealers, 57th International 
Congress, Hilton Hotel. Portland. July 
28-August 5. Greenstar Trading Со. 
(Since 1957). Box 8816, Portland. Ore- 
gon 97208. 


ELECTROENCEPHALOPHONE. Brain. = 
wave feedback instrument, Meditation. 


Se 


Creativity, J&J. 24120-5 3PW. Bothell, 
Washington 98011. — 
FIX, Sell Typewriters: Beginner's 5 


Nontechnical Book, $2.95. United Туре- 
writers. 12429 Southeast Stephens, Port- 
land, _Oregon 81233. 


^ COMPLETE Your High School at 
home in spare time, Texts furnished. No 
classes, Diploma, Our 75th Year. Free 
Brochure. American School. Бері, X546, 
Drexel at 58th. Chicago. 60637. 


GAME Warden. Government "Hunter, 
Forestry. Park & Wildlife Service an- 
nounce job openings regularly. Prepare 
at home for outdoor work. good par. 
security. Approved for Veterans! Com- 
plete information Free! Write North 
American School of Conservation--PS85, 
—Newport Beach, California 92564, 


ORIGINAL 8100.00 Real Estate Course 
£17.95, Free literature. School, Box 
8585- в. Kansas City, Missouri 64114. 


EARN Electronics Degree. mainly dy 
correspondence, G.I, Bill approved. Free 
catalog. Grantham, 1503 N. Western. 
Hollywood. California 90027. 
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UNLOCE Your Future, Become pro- 
fessional Locksmith by spare time home 
study. Make up to $6 per hour, All tools. 
equipment. incl. Facts Free. Send name. 
Locksmithing Inst.. Dept. 1311-052. Lit. 
tle Falls. New Jersey 07424. 

LEARN To Fix Typewriters, Desper- 
ate shortage trained men, Hundreds 
needed. Make up to $25 in one hour. 
Learn at home in spare time, Industry 
Approved course, Facts free. Send name, 
tr ewriter Repair School. Dept, 3311- 

052. Little Falls. New Jersey 07424. 


" ЕРТЕСІ husband-wife business. 
Learn Upholstery at home. Make $10 in 
an hour. Buy-repair-sell for even bigger 

rofits. Kits. tool. included. Free Book- 
et. Upholstery & Decorating School. 
Depi 5311-052, Little Falls, New Jersey 


LEARN ТО WELD--Arc. Pipe, Gas, 
TIG. MIG, Plasma, Free Bulletin, Write. 
phone or visit. Approved ото No, 70- 
12-0064-HT. HOBART HOOL OF 
WELDING TECHNOLOGY. BOX "а, 
TROY. OHIO 45373. 
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WATCH Hepair. Complete home train- 
ing. Diploma awarded. Free sample les- 
son. Chicago School, Dept. WE, Fox 
River Grove, Illinois 60021, 


PIANO Tuning quickly learned with 
home study course, Diploma granted, 
American Tuning School. Gilroy, Cali- 
fornia 95020, 
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JOIN with thousands, Free Courses by 
Mailin the Torah or Confraternity New 
Testament. Please state vour religion 
Lamplight Studies. Box 88E, Brooklyn, 
New York 11229. 


HIGHLY Effective Home study courses 
in Electronica Engineering Technology 
and Electronics Engineering Mathemat- 
ics. Earn vour Degree. Write for Free 
Descriptive Literature, Cook's Institute 
of Electronics Engineering. (Dept. 11), 
Р.О. Box 10634, Jackson, Mississippi 
39209, (Established 1945). 


HIGHLY Effective Specialized Home 
Study Courses. Fast. inexpensive and 
Complete, Many Categories: Electrical, 
Electronics, Mechanical. Building Trades, 
Etc. Diplomas Awarded. Our 27th Year. 
Free Literature, CIEE. Dept. 30. Box 
10634. Jackson. Mississippi 39208. 


DEVELOP Mind Power, personality. 
memory while asleep! Free details. 
SLEA, Box 24-SF, Olympia. Washing- 


ton. 


FINGERPRINTING — Investigation. 
Exciting. secure career, Learn at home, 
Free book, State age . . . Institute of 
Applied Science, 1820 Sunnyside, Dept. 
335. Chicago, Illinois 60640. 

“LEARN Fast as Geniuses!" Typing! 
Shorthand! Songwriting: Singing! Stu- 
rywriting! Speech! Languages! Music! 
Ballroum Dancing! Art! NAE. s, 5078B 
Fifth, New York City 10017 


ЕКІ instruction record. Regularly 
$5.95, SPECIAL $4.95 plus 30с postage. 
Guaranteed! Consumer Services, Depart- 
ment 1A5, 202 St. Lo. Fort Ord, Cali- 
fornia 83941. 

VETERINARY Assistant — Train at 
home for exciting animal care career. 
Send for Free “Career Kit." North 
American School of Anima! Sciences, 
PS. Newport Beach, California 92663, 

UNUSUAL self improvement books. 
increase your knowledge. Write: Ralph 
Holmes, 400-Р South Locust St., Ebens- 
burg. Pa, 15941. 

LEARN Computerized | Bookkeeping at 
home, Earn $300 up part time. Calek- 
tronick. Р.О, Box 41 Ed. Paramount, 
California 90723. — ا‎ ee er 

USED Courses! Books, Catalog 10¢. 
(Courses Bought), Lee Mountain, Pis- 
gah. Alabama 35765, 


73 CARTOONING, 
SIGN PAINTING 


^ MODERN Cartooning taught by mall. 


Write for free brochure. Cartoonerama, 
Box 263-BH. Branford, Conn, 06405, 


LEARN Animated Cartooning for 

movies and TV, 30 lesson self instruction 

course. $6.95, А.Е. Со. 1737 F St.. N.W.. 
0006. 


Washington, D.C. BEN 


оз LESSON Compact Cartoon Course 
And Carioonist's Magazine $2.00! Toon- 
ers. Box 30367. Lincoln. Nebraska 68510. 


SIGN Painting—$1000 per month part- 
time, Free catalogue, Kaufmann Supply, 
Centertown, Missouri 65023. 


LEARN Cartooning at home. Ү.А. Ap- 
proved. Write: Cartooning. Box T7069G. 
Colorado - springs. Colorado 80907. 


“HOW TO MAKE MONEY WITH 
SIMPLE CARTOONS" — Informative 
book sent FREE tells way to big income, 
Cartoonisis'. Exchange. 195, Pleasant 
Hiil. Ohio 45359. сазе 


CARTOON ‘for money! ! ! б Free Book: 
ar Box 885В, Dearborn. Michigan 


74 ART INSTRUCTION 

` ARTWORK: Drawings for Individuals, 
Firms. Printers. Box 321. Dedham, 
Massachusetts 02026. 


74А ARTS & CRAFTS 


GLASSBLOWING Equipment And Kits 
For Amateurs And Professionals, Illus- 
trated Introductory Instruction Book 
51.00, (Free To Schools And Institu- 
tions). Willis Glass Supply Compa: у. 
Box 3460, Пері. Е, Anaheim, California 
92803. 


76 DETECTIVES 


DETECTIVE Profession. easy home 
study; free tie-tack or lapel pin. cer- 
tificate, future. GI approved, Profes- 
sional Investigators, Box 41945. Dept. 
CB. Los Angeles, California 90041, 


EXCITING Profession, Easy Home- 
study Course: Diploma. GI oe 
Universal Detectives. Box 8180 Uni- 
versa] Citv. California 91608. 


77 LOANS BY MAIL 


үрер 


PAY Bills! Borrow to $1500 Бу mail! 
Convenient terms! State licensed. Postal 
Finance, 6018 Military Avenue. Dept. 

-E, Omaha, Nebraska 68104. 
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79 BUY IT WHOLESALE 


HEARING Aids, Batteries. Wholesale. 
Catalog 25c. Fiston, Box 144Е. New 
Preston, Connecticut 06777. 


165 FREE Wholesale catalogs! Unbeat- 
able bargains, Mailorder drop shippers. 
Automobile discounts. Free details, Vault 


International Box 72848. Lexington. 
Kentucky 40502. i 
800.000 BARGAINS! Closeouts. Im- 


ports. Surplus. Free details! Whole- 
salers. 1265-PF Broadway, New "York. 
New York 10001. — — қ 
WORLD'S Largest wholesale supply. 
Buy from 7853 American. European. 
Japanese Wholesalers. Hongkong tailor- 


made clothes. 123 dropship catalogs. 
Ro kbottom prices. Automobiles. Free 
details. International Buyers. Box 


16286-Р5. Portland. Oregon 87233. 0 


FREE Wholesale Cntalog, Lure parts, 
Molds. Rod Blanks. Ree!s. Archery. Metal 
Dete. tors, Rare Hardwoods, Finnvsports, 
(РЕ). Toledo, Ohio 43614. 


BARG'INS B ty "Wholesale and Be- 
low! Name Brands. Appliances, Forni- 
ture, Sports, Equipment, Televisions. 
Cameras, Watches. Jewelry. Thousands 
More. Huge Discounts to 51.000 оп New 
Automobiles. A!l Makes. Free Details. 
Write Today: Worldwide Bargainhunt- 
ers. Box 730- .B. Holland, Mi higan. 


UNIQUE wholesale club! Save on 
thousands of famous brands: jewelry. 
tools, appliances. stereos, et^, 40-50”; 
off retail; same wholesale prices retai;ers 
рау! Purchase for vourself or resell for 
fantastic profits. Free information. 
Homestead, Dept. 42E, 18 West liff 
Drive. Mount Sinai. New York 11766. 


CANDLE makers—order your candle 
s ents dire tly from the manufacturer. 
Shaw Mudge & Company. 51 Manor 
Street. Stamford. Connecticut 06902. 


` 1.000 FAST moving. below wholesale 
items. Sample catalogue $1.00 refund- 
abie. Enterprises, 7857-А Dudley, Taylor. 
Mi. higan., 48180. Nr 

WHOLESALE—Buy 407; to 50’; ОН 
Retail—same prices retailers pay! ! ! 
Thousands of name brands! Watches. 
cameras. jewelry, radios. phonographs. 
tape recorders, etc. Buy for Yourself or 
resell at fat profit, Big wholesale cata- 
log. Confidential Wholesale Price List. 
Free details. Wholesale Merchandise 
Club of America. Dept. 223. 154 Jericho 
T" гпріке, Floral Park. New York 11001. 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspa- 
pers, magazine 25c. Chicago Advertis- 
ing Agency, 28 E. Jackson. Chicago. 
FORDA. 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


` TELEPHONE Snooping Countermea- 
sures Manual. $10.00. Negeye. Box 1036. 
Anderson. Indiana 46015. 


ADVERTISING Placed. Where clicks. 
Mailing Lists “9.00, 1000 Gum labels. 
Circulars mailed $7.00 1000, Dxmailers. 
King, North Carolina 27021, 


SELL Yorr Ideas. Products. Services. 
Marketing Breakthrough For Individual 
or Small Firm on Limited Budget. Con- 
fidential Internationa] Marketing Net- 
work promotes your project in Booming 
Foreign. domestic Markets, Thousands 
of Firms Interested in Buying. Our 
Services removes doubts about project 
potential. Service Associates, 5303 North- 
ds Road, Suite 512, Cleveland, Ohio 


82 TYPEWRITERS, 
DUPLICATORS, 
OFFICE EQUIPMENT 


` TYPEWRITER and Adding M. Machine 
ribbons, All makes $1.25 each. W., Wer- 


ner, Box 192. Мауһее, Michigan 48159. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


^ ADDRESS Stamp 85c, Signature 52. 80. 
Catalog. Carole, McLoude. Okla, 74851. 


UNUSUAL Values. Catalog, Б Becklev. 
522 8. Midler Ave., Syracuse. М.Ү. 13206. 
SELF CORRECTING TYPING RIBBON 

SEND make and standard. electric or 
portable $3.00 each, $29.50 dozen no 
cod's. Cathy's Specialties. 48 S. Harvard. 
Northlake, Illinois 60164. 


FREE Catalog. Rubber Stamps. Office 
Supplies. Rubber Stamp Specialist. 
Princeton. Iowa 52768. 


THREE Line Address Stamp $2.00. 500 
Page Office Supply Catalog. Free Details. 
Ozark. 8101-A Pinto Trail. М. Little 
Rock. Arkansas T2116. 


AUTOMATIC letter opener for home or 
office, Battery operated. $5.95, Redd's. 
Box 555, Colton, California 92324. 


FREE stamp catalog. 45 type styles. 
Fast service. low prices. Jackson's, Box 
443E. Franklin Park, Illinois 60131. 


PEE andit de ا ا ا سے‎ HET 


STOCE Rubber Stamps. Free Style 
Sheet, Warder. Box "11. Denver. Colo- 
rado 80201. 
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POPULAR SCIENCE 


REGULAR $2.50 3-line Metal Po-ket 
Stamp. $1.80. Low cost desk stamps, Free 
brochure. Wingerter. Box ТТТ. Elmhurst, 
New York 11373. 


a4 PRINTING, 


MULTIGRAPHING, ETC. 


` PRINTING MACHINES. Offset. Mim- 
eograph, Typewriters. Composing. Plate 


making Machines.  Dixgraph. King, 
North Carolina 27021. dn 

500 GOLD Address Labels. 31.00. 
Kienbaum's. 4518-NP Ash. Spokane, 


Washington 99205. 


1.000 GUMMED Address | Labels 
$1.00. Walts’. Box 966, South Bend. In- 
diana. 46624. 


` GET Free literature-business cards. 
letterheads. envelopes, rubber stamps. 
labels. Big Selection. Jordan's. 552 
West O'Connor, Lima. Ohio 45801. 


1.000 TIME-Saving Return Address 
Labels $1.00. Satisfaction Guaranteed. 
Fairco, Box 342PS, Reidsville, North 


Carolina 21320. 


ONE thousand name and address la- 
bels $1.00. Three sets, any name. 52.65. 
Greatway. P.O. Box 28437, San Antonio, 
Texas 78228. | 


1000 DELUXE. Gold Stripe Address 
Labels $1.00, Specialty Shop. Box 12425, 
Warren. Michigan 48090. 


FREE!! Giant Printing catalog. Low 
Prices! Steinbergen. Box 62Р55. New 
York City 10457. 


— m -- —— Se 


85 PRINTING & RUBBER 


STAMP OUTFITS 


` LOW Priced Rubber Stamp Making 
Supplies, Starting Outfits. Martins, 1432 
Major, Jefferson City. Missouri 65101. 


PRINTING Presses, Type Supplies. 
Lists, 10с. Turnbaugh ervice, Ме- 
chanicsburg. Pennsylvania 17055. 


SAME Day shipment. on rubber stamp 
supplies. Revised wholesale price list 
No. 8 free, Star Stamp Supply, 732 
Federal. Chicago. Illinois 60605. 


ЕАР im أا‎ ab carie ي‎ 


RUBBER Stamp Outfits. Supplies. 
Kiewlet, 2025 Barney Road, Kalamazoo. 
Michigan 49007. 

SIMPLE-X RUBBER STAMP PRESS- 
ES, hydraulic operated, тесеу 
heated, Sizes 5"х8”. 8°xl Dx 
Starting outfits, Orders for presses, 
plies shipped day received, Free catalog 
low supply prices, Send $1 for postage 
and handling (refundable on first 
order). Custom Manufacturing. 406-PS5. 
East Elm. Springfleld. Missouri 65801. 


RUBBER stamp > ‘manufacturers sup- 
plies. Press, starting outfits, Best prices. 
service, Catalog. Jackson Supply. Box 
44ЗВ. Franklin Park. Illinois 60131. 


` BUSINESS Cards, Stationery, Rubber 
Stamps. Labels, Fliers. etc. Free sample. 
price list. Pioneer—PS5. Island Park. 


New York 11558. 


87 TOBACCO, PIPES, 
CIGARS 


MEERSCHAUM HAND CARVED PIPES 

IMPORTED Block Meerschaum CLAS- 
SIC^L Design. Straight or Curved Stem 
(specify). BEST Quality! $18.00. Meer- 
schaum. P.O. Box 172. Wakefield. Rhode 
Island 02880. 


88 OLD GOLD, JEWELRY 
WANTED 


` HIGHEST CASH for Gold, " Jewelry. 
Gold Teeth. Rings, Diamonds, Watches. 
Silver. Platinum. Mail Articles Today. 
Free gift with Information, Chicago 
Gold & Precious Metals. 6 E, Monroe. 
Dept. 957. Chicago 60603. 


CASH Immediately For Old Gold. 
Jewelry, Gold Teeth. Watches. Dia- 
monds. Spectacles. Silver. Platinum, 
Mercury. Free information, Rose In- 
$0602. ^ 29-Y East Madison, Chicago. 


"WANTED . 


Gold, Silver, Platinum 
ғапу form), Coins, Information Free. 
Wilmot's, 1067 Bridge. Grand Rapids. 
Michigan 49504. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


J WATCH and clock | repairing books. 
Free Catalog. North American, Box TT- 
BR. Fox River Grove. Illinois 60021. 


 HANDCARVED CUCKOO CLOCK, 7!2” 
clock face. Excellent profits!! Sample 
$1.85. dozen $81.60 post paid. Satisfac- 


Поп guaranteed. Willams Company. 
Dept. C-3. Box 984. Salt Lake City. 
Utah 84110. 


COMPLETE  Watchmakers'-Jewelers" 
Catalog $1.00, Snell-Bengal. 205 Helm 
Building. . Fresno. California 93721. 


USED Wrist Pocket Watches—8$3.00 
up. Free list. Southern Watches. 5-PS. 
South Wabash, Chicago 60803. 


90 GIFTS 


BELOW Wholesale— Fantastic Oppor- 


tunity To Purchase Quality Gifts. 
Details vui Gifts, P. o. ox 696. De Soto, 
Texas 7511 — Ч 


FEE Е and Game Catalog. 
Long Grove Town & Country Distribu- 
tors. P.O. Box 194, Dept. xb54, Lake 
Zurich. Illinois 60047. 


FREE CATALOG of sensational gifts 
and novelties. J & L Со., 73A Main St.. 
New Paltz. New York 12561. 


FREE Gift Catalog. Something For 
Everyone. Marie Vergonet. 1811 Holden. 
Dept. C, Orlando, Florida 32809. 


a فد‎ ллы ی‎ 


STERLING silver bookmark initials. 
lovely gift $1.25. HELEN' S GIFTS. 

. Cornwall St.. Baltimore, MAC Ы 
21224. 

WHOLESALE Mexican gift items, for 
your business or friends. Catalog—$1.00. 
The Lepovitz Со.. 1605 Lincoln, Laredo. 
Texas T8040. 


` FREE Giftwares color catalogee. Free 
Bonus gifts. D. Wolfe. К9-20 Virginia 
Drive. New Kensington, Pennsylvania 
15068. 


91A GOOD EATING 


BRAIN TACOS | 
FOR information on how to make de- 
licious brain tacos send 50c with a self- 
address stamped envelope to Rose's Villa. 
саа a ae Rd.. Downey, California 


MAKE Genuine good. . Old Time South- 
ern Barbecue Sauce for profit. Pleasure. 
saving, Information. Easy. once secret 
recipe $1.00. Edgar's. P.O. Box 6003. 
Savannah, Georgia 31405, 


92 MODELS—SHIPS, CARS, 
PLANES, ROCKETS 


^ ROCKETS Ma Model rocket ‘and hobby 
supplies, catalog 25c, Krueger Rocket 
Company. 6428 5. Main Street. Downers 
Grove. Illinois 60515. 


600 PLANS. finest authentic miniature 
aircraft, Two years pictorial catalog yuh 
scription. $1.00. Cleveland Model 
10307PS Detroit, Cleveland. Ohio 44102. 


SHIP and Yacht model fittings; Pine 
construction Hull Kits; blueprints. Send 
50c for Illustrated catalog. A. J. Fisher. 
Inc.. 1002 Etowah Avenue, Royal Oak. 
Michigan 48067. np 
SHIP Models, plans. 
books. tools. engines, motors. Big illus- 
trated catalog 50c. EUN residents Td 
36; tax. James Bliss & Co.. Dept. P 
Route 128, Dedham. Mass. 02026. 


` ROCKETS: Real fixing  models— 
flights up to 2500 ft. New illustrated 
catalog 25c. Single and multistage kits. 
cones, engines. launchers. trackers. 
rocket aerial cameras. technical infor- 
mation, Fast service, Estes Industries. 


Dept. 3A. Penrose, Colorado 81240, 


SHIP models catalog 25c, Scientific 
Inc., 340 Snyder. Berkeley Heights. New 
Jersey 07922. 


ROCKETS!!! Giant new catalog— 
twelve new flying kits—engines—(safety 
certified)—flights over 2.600 feet. Send 
25c for catalog—refunded with first 
order. Fast delivery. Centuri Aerospace, 
Dept. Q42—B, Р.О. Box 1988. Phoenix. 
Arizona 85001. 


93 ELECTRIC TRAINS, 
RACEWAYS | — 


` LIONEL Catalog 50c. Bulletin 10c. Old 
Trains Bought-Repaired, Mack Broth- 
ers, 2041 Chicago Ave., 


94 FOR INVENTORS 


IF Your Invention is adaptable to pro- 
moting we will contract for selling on 
cash or royalty. Free booklet outlines 
royaltv rates, requirements. Kessler 
$3420) ation. С-Т5РІ, Ohio 


Kits, fittings. 


Fremont, 


NOW, You Pan Learn How to 


Protect, Develop and Sell Your 
Ideas and Inventions YOURSELF 
—Without Any Marketing or De- 
velopment Fees. Free Details! 


CREATE 


8500 Wilshire Blvd. 
Suite 1002-B1 _ 
Beverly Hills, Calif. 90211 


PATENT Searches including Maximum 
speed. full airmail report and closest 
patent copies. $6.00. Quality searches 
expertly administered. Complete secrecy 
guaranteed, Free Invention Protection 
forms and ''Patent Information" Write 
Dept. 4, Washington Patent Office 
Search Bureau. Benjamin Franklin Sub- 
ia P.O. Box 7167, Washington, D.C. 


IMMEDIATE cash. for Patent Appli- 
cations. free Patent Searches. Write for 
details. Universal Patents. 184-B, Mar- 


ion. Ohio. 


^ PROMOTE IT YOURSELF —complete 
guide for inventors, Development thru 
sale; Quantum Group. 1529-B Green- 
leaf, Evanston. Illinois 60202. 


PROFESSIONAL En gineering Develop- 
ment and Marketing Service of your in- 
ventions—ideas by Licensed Professional 
Engineer and U.S, Patent Office Former 
Examiner. specializing in U.S, Patent 
Office Searches and Patent Engineering 
Development of inventions—ideas for 
patenting and sale to manufacturers as 
new products. We represent Inventors in 
presenting and selling inventions to 
manufacturers, Send for free Invention 
Certificates and Invention information. 
George Spector. Licensed Professional 
Engineer—Patent Engineer, 3615 Wool- 
worth Building, New York, N.Y. 10007. 


Chicago 60622. 


P* TENT Application Financing. Free 
Patent Search Plan. Global Patent Di- 
vision, 2420 77th. Oakland, Calif. 94605. 


—— - б .....ш 


U.S. PATENT Office Searches, 234 


BroadWay. Room 3615. New York. Free 
Invention Certificates. —— | 

FREE PAMPHLET: '" “Tips On Safe- 
guarding Your Invention. " Write: 


United States Inventors Service Com- 
pany. 501-X Thirteenth Street N.W.. 
Washington. D.C. 20005. 


SERVICE for inventors by inventor- 
engineer. М. Fabish, 675 Granville 
Road. Columbus Ohio : 43229. 


INVENTORS service bureau organiza- 
tion invention and patent consultants 
established 1911. 6635 Delmar. St. Louis. 
Missouri 63130. 


ыла Бла шаа шаша. =. жылышынын. 


PROSECUTE Your Own Patent Aj Ap- 
plication. All Material. Plus Step-by- 
Step Precedure—-$7.50. Inventors Serv- 
ісе, Box 3574. Washington, D.C. 20007. 


95 INVENTIONS WANTED | 
INVENTIONS wanted immediately for | 
promoting on cash or royalty. Patented. 
Un-Patented. Free booklet outlines roy- 
АШу rates. requirements. Write Kessler 
$3430. ation. C-7T5IW, Fremont. Ohio 


WE either sell yor invention or pay | 
cash bonus, Write for details. Universal 
Inventions. 298-G, Marion. Ohio. 


INVENTORS—Hundreds of manufac- 
turers have requested our assistance in 
iocating marketable new products, Com- 
plete information free, Institute of 
American Inventors. Dept. 30C. 635-F 


Street, N.W.. Washington. D.C. 20004. 


INVENTIONS wanted. Patented; un- 
patented. Tremendous Manufacturers 
lists. Global Marketing Service. 2420F 
Tith. Oakland 5. California. 


` INVENTORS! Don't sell your inven- 
tion, patented or unpatented. until you 
re eive cur offer, agle Development | 
Company, Dept. S, 83 Wall Street, New 
York 5. New York, 


INVENTORS! Sell your invention for 
cash or rovalties! Our client manufar- 
turers eagerly seek new items, Patented. 
Unpatented. Financial assistance if 
needed. 25 Years proven performance. 
For free information. write Dept. 17. 
Gilbert Adams, Invention Broker, 81 
Wall St.. New York 10005. 


INVENTIONS Promoted— For Cash— 
Rovalty Sales with Manufacturer Con- 
tacts, George Spe:tor, Licensed Inven- 
tion Engineer, Woolworth Building. 
New York 10007. 


INVENTORS: Protect your ideas! Free 

"Recommended Procedure." Washing'en 
Inventors Service. 422-G. Washington 
Building, District of Columbia, 5. _ 


INVENTORS! We will sell your idea or 
invention. patented or unpatented, Our 
national manufacturer-clients are 1r- 
gently seeking new items for highest 
outright cash sale or royalties. Financial 
assistance available. 10 years proven 
performance, For Free information write 
Dept. 54, Wall Street Invention Broker- 
age. 79 Wall Street. New York, New 
Yoik 10005. А 


INVENTORS 


Manufacturers Need New Products 
YOUR INVENTIONS & IDEAS 
DEVELOPED—PREPARED 


For Cash / Royalty Sales 
Design —Marketing—Patent Research 
international “Look to Industry" 
Second Decade of Reliable Service tu 
INVENTORS -MANUFACTURERS-ATTORNEYS 
Member: United States Council 
Inte: national Chamber of Commerce 
F R EE "Invention Record" Farm & 
"Product Marketing” Brochure 
THE RAYMOND LEE ORGANIZATION , 
230-J Fark Avenue, 
New York City 10017 
Director; Former U.S. Gov't 
Parent Adviser 


99 FOR SALE MISC. 


ALARM SYSTEM plans for building 
effective protection against burglary. 
fire. freezer failures, etc, Includes in- 
struction ра for: Т different system: 
2 EMERGENCY POWER SYSTEM plans 
for lighting inside. outside home, and 
alarm backup using storage battery dur- 
ing power failures: and 3 cabinets. In- 
cludes Materials list. Complete set $4.00. 
American Conflux, Inc.. Box 57045, Red- 
wood City, California 94063, 


ick ITY $рРитт 
ENDS WOOD SPLITTING DRUDGERY 


New low cost COMPACT MODEL... for 
farmers, camps, cottagers, 10 ton 
ram, 2 cycles per min., splits 

logs 25" X 18", Carried in 
car trunk, placed up- 
| 295 Ір Мазь right or hung for stor- 
with gas and oil age. For details write: 


PIQUA ENGINEERING, INC., Dept. К, Box 605 Pigua, 0. 45356 


100 WANTED TO BUY 


QUICKSILVER., platinum. 
gold. Ores analyzed. Mercury Terminal, 
Norwood, Massachusetts 020 2 


102 TREASURE FINDERS 
& GEIGER COUNTERS 


TREASURE Hunters Dream—Find 
Relics, Coins, Gold And Metal With Our 
Bpaceage Metal Detector. Plans $3.00. 
Kit $513.75. Assembled $24.95. Marco, 
P.O. Box 5265. Huntsville, Ala. 35805. 


FISHER DETECTORS. You deserve 
the best! Free literature. FRL. Dept. 
PS17. P.O. Box 490, Belmont, California 
94002. 

POWERFUL Metrotech Locators De- 
tect Gold. Silver, Coins. Relics. Мопеу- 
back Guarantee, Terms. Free Informa- 
tion. Underground Explorations. Dept. 
D, Box 793. Menlo Park, Cal, 94205. 


TRE  Prospectors! 


TREASURE Hunters! 
Rockhounds! Hobbyist! Find gold. silver, 
relics with world famous Detectron Met- 
al Detectors, Free information. Delivery 
immediate. Detectron, Dept, 5-PS. Box 
243, San Gabriel. California 91778. 


FIND buried treasure with revolu- 
tionary patented. analytical metal de- 
tector, Features push button and auto- 
matic tuning. negligible ground pickup, 
greatest range. Free catalogue, Gardiner 
Electronics. Dept. 1-4729 М. "th Avenue, 
Phoenix, Arizona 85013. 


GOLDAE Treasure Locators— Pleasure 
and profit іп a hobby vou'll enjoy, Find 
coins, relics, gold. silver. Charge on 
Bankamericard. GOLDAE, Dept. PS. 
1101-A. Alr Way. Glendale, Ca. 91201. _ 


TREASURE Hunt ers! Prosp ectors! 
Relco’s new instruments detect buried 
gold. silver, coins. minerals. historical 
relics. Transistorized. Weighs 3 pounds. 
$19.95 up. Free catalog. Relco-A41. Box 
10839. Houston. Texas 77018. 


SEARCH Treasure Finders, Locate 
Gold. Silver. Coins. Relics, Operate Un- 
derwater, Мопеу Back Guarantee! Free 
Information. Search Electronics. Box 


8396P. St. Petersburg, Florida 33738. 


TREASURES. VALUABLE COINS, 
GOLD, SILVER. jewelry. and relics eas- 
ily found with White's metal-mineral 
detectors. designed especially for the 
prospector and Treasure Hunter. YOU 
CAN NOT BUY BETTER INSTRU- 
MENTS AT ANY PRICE! BUILDER OF 
THE WORLD'S LARGEST LINE of min- 
eral and metal detectors, also Geiger 
and Scintillator Counters, Ultra Violet 
Lights. Electronic Magnetometers and 
magnetic meters. Free catalog: White's 
Electronics. Inc. Room 361, Sweet 
Home. Oregon. 97386. 


NEW Breed of Metal Locators, Tran- 
sistorized. Lightweight construction. 
Money Back Guarantee, Free Literature. 
Roth Industries. Box 90993. Dept. 16. 
Los Angeles, California 90009. 


HOW TO PAN GOLD, Book ЕТТЕ Gold 
Sample. $1.00. Guaranteed. Miner's Ex- 
change, Box 64P5. Nampa. Idaho 83651. 


103 OF INTEREST TO 


GUARANTEED. $20.00 Every 80 En- 
velopes you stuff. No postage, address- 
ing required. Information send 39304 
With stamped self-addressed envelope. 
Economy 629-DB Franklin, Clearwater, 
Florida 33817. 


$350 FOR Your Child's 8 Photo for our 
advertisements, All ages. Rush small 
photo. mother's. child's name. Spotlite, 
PS64, 140 N. LaBrea. Hollywood, Cali- 
fornia 90036. Mire: n 


SAVE Dollars On Grocery Bills!! Free 


Information . . May's. Вох 802-5, 
Natchez, Mississippi 39120. 
$100 WEEELY Possible addressing 


mailing. Spare time. Free details, Send 
self-addressed stamped envelope, Newby 
Publications. Hox 20427P5, San Antonio, 
Texas 18220. 


HOW to Make 1 Money Writing £ Short 
Paragraphs. Information Free, Barrett. 
Dept. C-86-G3, 6216 N. Clark, Chicago, 
Illinois 60660. 


HOMEWORKERS! $100.00 weekly ad- 


dressing for firms. Begin immediately. 
Details—send stamped, addressed enve- 
ИНЕ. Hamilton, 272-TP5. Brooklyn 


ADDRESSERS Wanted. Free Informa- 
thon, Franks. 102 Corey. Braddock, Penn- 
sylvania 15104. E o ii ee re 


$500 MONTHLY POSSIBLE —clipping 
news at home, No experience 
stamp-addressed envelope, American, 
Excelsior Springs. Missouri 64024. 


$46.00 DAILY Possible addressing- 
stuffing envelopes (typewriter or long- 
hand) Information, American. Excelsior 
Springs, Missouri 64024. 


104 RESORTS & TRAVEL. 


TRAVEL Agents Make 55555. Exciting. 
Booming Careers! Ea X HORE udy 
Plan, Approved for eteran Free! 
“Travel Career Kit." Write—North 
American School of Travel, PS, New- 
port. California 92683, 


` TRAVEL free to any place in America, 
Secret saves thousands. Manual $4.95. 
Athey, Tarentum, Pennsylvania 15084. 


silver. 


ton. Buffalo, New York 14214. . 


105 MISCELLANEOUS 


ИЛЛ ‘MAKES $ $80 profit. ` Rush $1 (Re- 
18353. 9). Associates 93, Encino. Texas 


DON'T Die without а will! Blank "Will 
form. Instructions. protects your family. 
Only $1—guaranteed! Order  today'' 
Campbell. Dept. 1P55, 2079 Woodbourne 
Ave., Baltimore 21239. 


GAS RADAR. alarm protects you from 
explosions. fire.  asphyxiation. Solid 
State. Plugs in wall. Send for free bro- 
chure, GB Industries, Р.О. Box 3117, 
Indialantic, 1 Florida 32903, 


FREE CATALOG! 69 Useful Products. 
Write Today! Habny-PS, 261 Hunting- 


CANNED SOUND 
Pockei-Sized Horn Blasta a Mile ^ 
The world's loudest small horn. 
Powered һу a replaeeable Freon | 
tarlridge which gives а hundred 
blasts or more, Keen іп pocket ог 
handbag for  meérgonel] protection 
alarm. Use us au boat. hicyele or 
motorcycle horn. for hiking, camp- 
ing or dec cheering your team. 
Ww ir ee 1 oz. 911 Horn Complete 

911- 2R Refill Cartridges 
2/ pkg. $2.60. 
Foal piri ЕТА ion тышты рө: 


OORN SALES Dept. 


D 1A5 
| 6019 West 28th St., Cicero, Illinois 60650 | 


ш INSTALLERS’ 
“SUPPLY HOUSE 


ALARM INSTALLERS : SUPPLY HOUSE .— 
SUITE- А 50 Rose Place, Garden City Park GM 


And biie жырына aed ныннан, recipes Pes тіні 
Mead whna-mchbeg. Ha а ҒемінеНен babby. 


SEND FOR FREE CATALOG 
le Hydramat ме 


DANENBERGER'S BOX 276-5 
NEW BERLIN, ILLINOIS EE 


Kit $4.98 
s Saccharomeler a Yeast Nutrient 
= Instruction book a Air Lock 
* Siphon = Chemicals (3) 
«Imported Wine Yeast 


ЕУ... Free catalog & Recipes 


JIM DANDY WINE SUPPLIES 
BOX 3O230-N CINCINNATI, | o. 45230 


GOOD WITHOUT GLASSES 
VISION Whether you are 


nearsighted or 
farsighted, our simple, successfully tested 
eye training exercises wil] improve your 
vision. Find out how you can enjoy better 
eye sight, send only $3.95, Get satisfactory 
results within two weeks or your money 


refunded. 
GROSSI 
Hox 1061-P55, Postal Station +A" 
Toronto 1, Ont., Canada 


^ LISTEN to underwater sounds (flsh, 
beacons. divers. machinery). Complete 
Hydroacoustic piper iene under $50. Bro- 
chure 10c. КЕР Industries, 200 Elizabeth 
St.. Alexandria, Virginia 22314. 


AMAZING BLACKHAWE Kite! r 
Wings! Flies aerodynamically! No run- 
ning. Order today!! Only $3.50—Guar- 
anteed! Patco, Dept, 1A5. 4 Kings Park 
Road. Commack. New York 11725, 


"A-SEASONS'': ‘Carry it on my key 
chain?’ Details: Section 33. _ 


HOW Intelligent are you? Self -scoring 
test reveals Г.О). in minutes! Send £1.98 
today—guaranteed!! Tests. Box 17145, 
Dept. 605. Salt Lake, Utah 84117. 


HORRIBLE Jivaro Indian shrunken 
head replica, $2. Satisfaction guaran- 
sode: Atlas. Box 15335A, San Francisco 


FUNERAL Arrangement forms. Clari- 
fy wishes. relieve family burdens. Send 
$2.00. Data. Box 1095c, Joplin, Mo. 64801. 


BUMPER STICKERS, Send for novel- 
ty list. Fox. 8 Brunswick Drive, East 
Northport. New York 11731. 


SCARE THIEVES - . Realistic warning 
signs will convince intruders to go away 
fast, Only $1.95 each. Four signs $4.95. 
Plexco, Box 114, Bethel, Conn. 06801. 


BUILDING MIND POWER—Free In- 


formation—Carlile. Box 26. Reisters- 
town. Maryland 21136. 
CHAMPAGNE & WINEMAKERS 


HANDBOOE using standard kitchen & 
household Equipment. Satisfaction guar- 
anteed or money refunded, Send 63.98 
to: Etlon Assoc., Box 145-A, Hales 
Corners, Wisconsin 53130. 


WINEMAKERS Yeast. Recipes. Cat- 
alog 25c. Kraus, Бох 451N, Nevada, 
Missouri 64772, 


^ WINEMAKERS  catalog—íree. Bac- 
chanalia, 273 Riverside Ave.. Westport, 
Connecticut 06880. 


FREE Vinyl Litter Bag. Peoples' Drug 
Co., Dallas. Georgia 30132. 


ANTIGRAVITY. Experiment And 
Theory; Rushed—$2.00, Intertech-3A3. 
Box 5313. _ Station-F, Ottawa, Canada. 


FANTASTIC Invention - Take our 
manual . Follow unbelievable instruc- 
tions - 60 seconds later. life-size oil por- 
traits of anyone. Guaranteed! Only 
$3.98: Jiffy Portrait. 1315 Ronan, Wil- 
mington, California 90744. 


SAVE Big Money On Television Re- 
pairs—Including Color! New Simple— 
Clear — Understanding Book — With 
Photos—Shows you How! Send $2.00 To- 
day. Pittari's, Dept. 1A4, 63-17 74 Street, 
Queens. New York 11358. 


WINEMAKERS: Free informative cat- 


alog. recipes, Arbolyn. Box 663, West 
Columbia. South Carolina 29169. | 
IDENTIFICATION CARDS. SEND 


stamped self-addressed envelope for 
samples. ECSP, P.O. Box 12117, Las 
Vegas. Nevada 89112. 


WINEMAKERS: Free гесі recipes. | catalog. 
Texas Winecrafters, Box 4424, Wichita 
Falls. Texas 76308. 
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7.5. $1000 BILLS!! Obsolete Replicas 
5 For $3.95. Genuine Quarter—Heads On 
Both Sides!!! $3.95. Novelties, Box 
1381-P. P. Clearwater. Florida 33511. 


"TELEPHONE BUG?" Convert your 
walkie talkie—EDC, Box 48Р5. Park- 
ridge. Illinois 60068. 2 


WINEMAKERS Special! ! | Fermenta- 
tion Locks 3 /$1.00, Illustrated Catalog. 
$5.00 Credit Coupon Free. Werth Wine. 
Box 1902ЕА. Cedar " Rapids. Towa 52406. 


FREE . БООК. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
58, 481 Thurston Road. Rochester. 
York 14819. m 


WINEMAKERS: Free illustrated. cáta- 
log of yeasts, equipment. Semplex. Box 
12276. Minneapolis. Minnesota 55412. _ 

WINEMAKERS. ... Free Illustrated 
Supply ‚Савов of уез, Equipment, 
8223PS, In- 
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MAGNETS. All Types, рес disc 
magnets, or 2 stick magnets. or 10 small 
bar Magnets. of В assorted magnets. 
51.00. Maryland Magnet Company. Box 
193-B, Randallstown, Maryland 21133. 


INEXPENSIVE  Swiss-made electric 
shavers and Massagers, Guaranteed, De- 
tails. Dept. P2821, Box 81, Ste Anne de 
Bellevue, Quebec. 


STOP Wasting Toothpaste! The Vacu- 
um Action Of а Spenzal Toothpaste 
Dispenser Draws The Last Drop From 
Each Tube. Mounts On Wall, $2.00. 
Guaranteed, The Brooks House. Dept. 
1Р55, Rt. 10, Box 5, Florence, Alabama 
35630. 


1.000 PERSONALIZED Address Labels 
— Only $1.00— Guaranteed, Scott. (Р5- 
52). Box 401, Seminole. Oklahoma 74868. 


WINEMAKING EIT. All equipment to 
make 5 gallons of wine, One 5 gallon 
reusable aging tank, one fermentation 
air-lock, Wine additive. 5 ft. of syphon 
hose, yeast culture, one hydrometer and 
a complete instruction book. ONLY 
$8.95. VANCE DISTRIBUTORS, P, O. 
Box 66424, Burien, Wash. 98166. 


NEW Mysterious Little Hand Blown 
Bottle. Watch Fascinating Energy For- 
mula Inside $2.00. Whitney Enterprises, 
Box 1286, Tustin, California 92680, _ 


HOW Intelligent are you? Self-scoring 
test reveals I.Q. іп 15 minutes! Send $2- 
guaranteed! D. Wolfe. КЭ-20 Virginia 
tone. New Kensington. Pennsylvania 


AMAZING Results. Test and improve 
your IQ, 55.00, PS3. Box 10115, San 
Diego. 92110. 


BOOKS on Antiques and their Prices. 
Free Circular! Period Books. Uniontown, 
Pennsylvania 15401. ا‎ 


DON'T PAY INCOME TAX, LEGAL- 
LY! No matter what your income, Rich 
men's methods adapted for anyone's use, 
Free details, Treehouse 25. Box 3004, 
Duluth. Minnesota 55803. 


106 PERSONAL 

` MEMBERSHIP ca card gives you group 
protection against unscrupulous sales 
persons, Send £1.00— National Consumer 
Association. 2014 Forest, Wauwatosa, 
Wisconsin 53213. 


DON'T DIE!! Without a will! Protect 
your love ones!! 2 Blank will forms 
Only!! $2 Guaranteed!! Order today!! 
J. J. Caputo Co.. 2894 West Bth 5t.. 
Dept. 1-A-4, Brooklyn. New York 11224. 


PROTECT your loved ones, Binding 3- 
polar Will Form. Legal size. Free 64-page 


New 
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к, “Wil How to Make and Break 
Them", Rush $2.00. Guaranteed. Royal, 
(3Q5), 15307 Nevada Street, Woodbridge, 


Virginia 22191. " 


“4-SEASONS": ‘Carry it on my key 
chain?' Details: Section 33, 


SECRET Plan Wipes Qut All Debts. 
Get $600 to $25.000 relief. Clear credit. 
Free details. Counselor-16, Kerrville, 
Texas 78028, 


Gel your bills 


FREE brochure, custom made billfolds. 
Lewis Leather Shop, Fallston. Pennsyl- 
vania 15066. 


` INVESTIGATORS, Latest Electronic 
Aids. Free Literature. Clifton, 11500F 
NW Tth Ave. Miami, Florida 33168. 


BIBLES!!! Holy Bibles, Analytical 
Family Bibles. White or Brown With 
Gold Lettering. Sells for $39.95. Sample 
Сору only $14.95. Moneymaker, Reply 

ibles. Box 544, Goodlettsville. Ten- 
nessee 37072. 


IMPROVE your personality. 110 page 
book "Dynamic Thinking shows 

Send $1.00, KRay-Lyn Gifts. 109 Dixie 
Drive, Box t 636. Bynum, Alabama 36253. 


 WHAT'S Your LQ.? Send $2.00 to: 
P.O. Box 13051, Washington. D.C. 20002. 


DON'T Die without a will! Protect 
your family by preparing yours now! 
Complete kit! Send $1.98 today—guar- 
anteed!! Counselor. Box 17145, Dept, 
605, . Salt Lake, Utah 84117. 


FREE Mind-Power, Autosuggestion. 
Sleep-Learning Information. Crest, Box 
5229. Mount Royal. New Jersey 08061. 


LOSING Hair? Balding? Dandruff? 
Free copyrighted booklet. Dr, Shiffer 
Laboratories, Dept. 533. Box 498, Punta 
Gorda. Florida 33950. 

RECORD Telephone Conversations 
Privately - Automatically. Leave Re- 
corder Unattended. Robert's, Вох 
48Р51, Parkridge. Illinois 60068. 
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WIPE out debts! Anyone (bankrupts 
included} can have excellent credit in 45 
days. Free!!! Wealth Building, Box C-5. 
0229. Hoyt Drive, Thornton, Colorado 


NOVELTIES, Gift Items, Vibrators, 
(Pencil Type) Complete With Battery. 
82.95 Each. Novelty Gag Gifts for 
Adults. Send $1.00 for Sample or 25c 
for Price Sheet, Ideal, Box 666Р8, 
Goodlettsville. Tennessee 37072. 
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GAMES for THINKERS—Entertain- 
ing. Challenging. Educational! Request 
details: Juno Royall, 516 Fifth Avenue, 
New York, New York 10036. 


OVERSEAS Jobs -- Europe. South 
America, Australia. Far East. etc, 2000 
openings all trades. Construction. Office. 
Engineering. Sales, etc. 8700 to $3.000 
month. Expenses paid. Free Informa- 
tion, Write: Overseas Jobs, Interna- 
tional Airport. Box 536-Р. Miami, 
Florida 33146. 


CASH LOANS by mail! Up to $2.500 
on signature alone. No Collateral! Se- 


cret! Union Finance Company. 3608 No. 
l6éth Street. Dept, PS, Phoenix, Ari- 
zona 85011. 


HIGH I.Q.? Don't Miss Your Calling. 
Self Scoring Tests $2.00. Volume Dis- 
counts. Pennad, 7857A Dudley, Taylor. 
Michigan 48180. 


RUPTURED. Relief and Comfort, No No 
Understraps. Elastic or Steel. Write 
Hand Lock Products, Preston 2. On- 
tario. Canada. 


BEAT Taxes. Living Costs. Retire 
early $2.00, Research. Box 192, RFD}, 
Plaistow, New Hampshire. pd 


LL MEMBER. Endangered | Spe-ies" 
bumperstrip, 2 $1.00. 6/32.50, Wry Idea. 


Rye. New York 10580. 


45 SECRET Ways to Save up to 80^; 
on Light Bills, $1.00. Phase III. Box 
2598P58. Pompano Beach, Florida 33062. 


` “RULE Others with Thoughts." 
(Telepathy) Write: Clarion, Box 11.856, 


Chicago 60630. | 
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HOW Intelligent are you? Self-scoring 
Test reveals I.Q. in 45 minutes! Send 
$2 today—guaranteed!! Adams, 133 Hu- 
ron Dr.. Forest Heights, Maryland 20021. 


SUPER Memory Overnight! Guar- 
anteed! $2.00. Refundable! Bijou. Box 


_172782. Hollywood, California 90028. 
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WE CAN HELP YOU! 
We are not a loan company, so poor 
credit is no problem! (Maximum total 
debt accepted is $20,000.) 


Send your name and address. We'll mail more 
information and a CONFIDENTIAL application. 


UNITED SECURITY 


CORPORATION 


Dep't, Р5-5, 36 Kennedy PI. Providence, R. |. 02903 


107 HEARING AIDS 
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HEARING Aids, Batteries, Wholesale. 
Free Literature. Supreme. Box 206W. 
Derrick City, Penns Pennsylvania 16727. 


HEARING Aids. Batteries. Discount 
Prices, Rhodes, Box 518PS. Paducah. 
Kentucky 42001. 


HUGE SAVINGS. Eliminate dealer 
markups. Free Trial Batteries whole- 
sale. Terms Arranged.  Lloyds-PSC. 
Rockford, Illinois 61108. 
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You are looking at an influential 
and often envied man in the world 
of business. 

He is a special kind of authority. 
He usually knows more about a 
firm’s financial affairs than anybody 
short of the highest company off- 
cers. There's hardly a single major 
decision made without calling on 
him for advice. 

Obviously he is worth a lot of 
money-and he gets it. 

Why don't you become an ac- 
countant? 

Of all the professions, few offer 
а greater welcome to newcomers 
than the accounting profession. 
That's because there are frequently 
more fine positions open than there 
are trained people to fill them. 

Do you know that, regardless of 
your present position or previous 
experience you can learn to be an 
accountant—or add accounting to 
your qualifications for advancement 
—through spare-time home study? 


| POPULAR SCIENCE 


With the low-cost training offered 
by LaSalle, you study in privacy, 
during hours of your own choos- 
ing, without the need for travel or 
for taking time from your own job. 

Your lessons are mailed to you. 
LaSalle’s CPA-supervised faculty 
starts you right at the beginning, 
explains basic accounting principles 
and methods, gives you actual ac- 
counting problems with your les- 
sons, then corrects and grades your 
work. By the time you are finished, 
you are well prepared for the major 
accounting tasks you will be ex- 
pected to handle in the business 
world. 

LaSalle has been a leader in 
home study for over 60 years. It has 
enrolled more than 2,000,000 stu- 
dents in that time. That is why a 
LaSalle diploma is a recognized and 
respected credential. 

If you are truly seeking a more 
rewarding career with higher pay, 
a solid position in the business 
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The Accountant. 
You should earn his salary. 


Learn how to become an Accountant in your spare time. 


world and the good things that af- 
fluence can buy, you owe it to your- 
self to read LaSalle’s famous book- 
let “Opportunities in Accounting.” 
Send for a free copy. You will also 
receive a free samplé lesson in ac- 
counting which will demonstrate 
how LaSalle makes home study in- 
teresting and practical. No obliga- 
tion. Mail attached card or write 
LaSalle, Dept.77-O008. 417 S. Dear- 
born Street, Chicago, Illinois, 60605. 


Mail card for 
FREE booklet 
and sample 
lesson 


I've always been impressed by 
Chryslers. The way they look, 
the way they're built. But I was 
even more impressed after | 
heard what the Airstream trailer 
people did. They towed an Аш- 
stream trailer with a Chrysler 
station wagon around the clock, 
seven days a week in a test that 
ran for 20,000 miles. They didn't 
just drive it around a paved 
track either, they drove it over 
all kinds of roads. Their test 
track has dirt roads, cobblestones, 
and patch pavement as well as 
the smooth stuff. After they 
finished testing at the track, 
they put on another 10,000 miles 
towing trailers up and down the 
West Coast and all the way 
down to Mexico City and back. 


— ARTHUR GODFREY 


ast year the Airstream people 

vanted a station wagon to tow their 
trailers more than 30,000 miles 
hrough deserts, mountains and cities. 


sm ‘They chose a Chrysler. 


This is part of the road down near San 
Antonio, Texas where they ran the test. The 
whole idea was to give the trailers a dura- 
bility test. It wasn't too easy on the station 
wagon either. But the wagon came through 
with only normal maintenance, even after 
it hauled trailers over roads like the one 
in the picture. 


I drive a Chrysler Town & Country 
wagon. So I know how posh it is inside 
and how well it handles on the road. | 
even have the trailer-towing extras. 
That's sol can tow my Palomino stallions 
around the country for exhibitions. 
Believe me, I could ride in that wagon 
all day and still be comfortable. Another 
thing. I like the way they build the 
Chrysler wagon. For example, it's got 
torsion-bar suspension. Chrysler Corpo- 
ration is the only one in America to put 
this kind of suspension on its station 
wagons. The others all have coil springs. 
I also like the idea that Chryslers are 
welded in places where other car makers 
use bolts. I never heard of a weld coming 
unscrewed. 

The whole idea behind Chrysler is 
this: build a car that's not only big and 
comfortable, build a car that will work 
better and last longer than any you've 
ever built before. That's what the 
Chrysler people want to be famous for. 
And that's what I think the American 
public wants, right? Chrysler sums it 
up with this slogan: 

Coming through with the kind 


of car America wants. 
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> Marlboro Red ` 
or Longhorn 100's— | 
you get a lot to like. 
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Kings: 20 mg: tar; 1.3 mg. nicotine- 
1005-22 mg: tar; 1.5 mg. nicotine av. per cigarette, FTC Report Aug:71 


